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SOMACH SIMMONS & DUNN 
A Professional Corporation 
THERESA A. DUNHAM, ESQ. (SBN 187644) 
500 Capitol Mall, Suite 1000 
Sacramento, CA 95814 
Telephone:  (916) 446-7979 
Facsimile:  (916) 446-8199 
tdunham@somachlaw.com  
 
Attorneys for Petitioners Grower-Shipper Association of 
Central California; Grower-Shipper Association of San Luis 
Obispo and Santa Barbara Counties; and Western Growers 
 
CALIFORNIA FARM BUREAU FEDERATION 
NANCY McDONOUGH, ESQ. (SBN 84234) 
KARI E. FISHER, ESQ. (SBN 245447) 
2300 River Plaza Drive 
Sacramento, CA 95833 
Telephone:  (916) 561-5665 
Facsimile:  (916) 561-5691 
nmcdonough@cfbf.com  
kfisher@cfbf.com   
 
Attorneys for Petitioners California Farm Bureau 
Federation; Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County Farm 
Bureau; San Mateo County Farm Bureau; Santa Barbara 
County Farm Bureau; Santa Clara County Farm Bureau; and 
Santa Cruz County Farm Bureau 

 

 
 
 

BEFORE THE 
 

CALIFORNIA STATE WATER RESOURCES CONTROL BOARD 
 
 
 

In the Matter of the Requests for Stay of 
Petitioners California Farm Bureau Federation; 
Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County 
Farm Bureau; San Mateo County Farm Bureau; 
Santa Barbara County Farm Bureau; Santa 
Clara County Farm Bureau; and Santa Cruz 
County Farm Bureau; Ocean Mist Farms; 
RC Farms; Grower-Shipper Association of 
Central California; Grower-Shipper Association 
of San Luis Obispo and Santa Barbara Counties; 
Western Growers; Jensen Family Farms, Inc.; 
and William Elliott. 
 

SWRCB/OCC File Nos. A-2209(b), (d) 
 
DECLARATION OF BOB CAMPBELL IN 
SUPPORT OF PETITIONERS CALIFORNIA 
FARM BUREAU FEDERATION, ET AL. 
AND GROWER-SHIPPER ASSOCIATION 
OF CENTRAL CALIFORNIA, ET AL.’S 
RESPONSE TO STATE WATER BOARD’S 
NOTICE OF PUBLIC HEARING ON STAY 
REQUEST 
 
SWRCB Public Hearing 
Date:   August 30, 2012 
Time:   9:30 a.m. 
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VICE PRESIDENT/SPECIAL PROJECTS DIRECTOR 
 

EXPERIENCE SYNOPSIS 

 More than 22 years of experience in the fields of marine, estuarine, and freshwater 

ecotoxicology (sediments and water column), contaminant fate studies, monitoring 

programs, and project QA oversight.  

 Extensive experience in sediment toxicity issues; has performed numerous sediment 

studies including solid-phase, liquid-suspended-phase (elutriate), sediment 

porewater, sediment TIEs, and developed intact sediment core (sediment-water 

interface) testing approaches. 

 Experience in directing large-scale environmental projects, including management of 

multi-subcontractor teams.  

 Served as Pacific EcoRisk Laboratory Director and Lab QA Officer. 

 Expert in water quality regulatory issues and has worked with several major 

California regulatory agencies refining regulatory programs. 

Employment in Years (Current and Past): 

Pacific  EcoRisk   13 years 

U.C. Davis    6 years 

U.C. Santa Cruz    3 years 

 Cal. Fish & Game   2 years 

Education: 

 Ph.D., EcoToxicology, 2013 (expected)  

B.S., Biology, 1990  

SELECTED PROJECTS: 

Sacramento Stormwater Program – Project Manager providing Pacific EcoRisk 
coordination and consulting to the team involved with sampling of water for stormwater 
runoff monitoring required under a NPDES permit. Developed the Biological 
Assessment Monitoring Plan in close coordination with the staff from the Central Valley 
Regional Water Quality Control Board and Department of Fish and Game. Managed the 
toxicity testing, including TIE study designs, for both stormwater runoff and dry season 
samples. 
 
Salinas Stormwater Monitoring Program – Project Manager providing client 
representation, project coordination, and oversight and direction to team of consultants 
and labs involved with sampling of water for stormwater runoff monitoring required 
under a NPDES permit. Developed the Quality Assurance Project Plan, Biological 

EXHIBIT 1
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Assessment Monitoring Plan, and Event-Based Monitoring Plans in close coordination 
with the staff from the City of Salinas and the Central Coast Regional Water Quality 
Control Board. Manage the toxicity testing study, including TIE study designs, for both 
stormwater runoff and dry season samples, as well as analytical lab oversight. 
 
Westside San Joaquin River Watershed Coalition – Project Manager providing 
oversight and direction for biological and analytical subcontactors for Agriculture Waiver 
Monitoring. Generated study documents, including the Quality Assurance Study Plan 
(QAPP), Field Sampling Manual, and event-specific sampling plans. Provided training 
session for field sampling teams. Consulted with Coalition Watershed Coordinator and 
Regional Water Quality Control Board staff regarding technical issues for both chemical 
and toxicological analyses. Designed and performed forensic Toxicity Identification 
Evaluations (TIE) on toxic samples collected during irrigation and stormwater season.   
 
Cooperative Monitoring Program – Project Manager providing oversight and direction 
for field sampling, and biological and analytical subcontactors for Central Coast 
Agriculture Waiver Monitoring. Generate study documents, including the Quality 
Assurance Study Plan (QAPP) and event-specific sampling plans. Manage the 
collection of irrigation and stormwater season samples for both water and sediment 
testing, and bioassessment analyses. Provide consulting services to the Central Coast 
Cooperative Monitoring Program Executive Director, Technical Program Manager, and 
Ag Committee, including meetings with Regional Water Quality Control Board staff.  
 
Sacramento Valley Water Qualiy Coalition – Project Manager providing oversight and 
direction for biological and analytical subcontactors for Agriculture Waiver Monitoring. 
Provided training session for field sampling teams. Consulted with Coalition Watershed 
Coordinator and Regional Water Quality Control Board staff regarding technical issues 
for both chemical and toxicological analyses. Designed and performed forensic Toxicity 
Identification Evaluations (TIE) on toxic samples collected during irrigation and 
stormwater season.   
 
Sacramento River Watershed Program – Project Manager providing oversight and 
direction to sampling, biological and analytical subcontactors for comprehensive 
watershed study from Pit River above Shasta River to Sacramento River below the city 
of Sacramento. Coordination with a variety of agencies, including the Central Valley 
Regional Water Quality Control Board and California Department of Fish and Game, to 
augment the agencies monitoring activities. Designed and performed forensic Toxicity 
Identification Evaluations (TIE) on toxic samples collected during irrigation and 
stormwater season.   
 
NPDES Permit Required Monitoring – Laboratory Director for numerous NPDES 
permittees, provide testing and monitoring services, forensic Toxicity Identification 
Evaluation (TIE) study designs, and client representation with staff from the Central 
Valley, San Francisco Bay, and North Coast Regional Water Quality Control Boards. 
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Department of Water Resources – Special Project Director for toxicity testing study 
design, oversight of routine testing, development of forensic TIE studies, and worked 
directly with the Department of Water Resources study manager for the Federal Energy 
Regulatory Commission re-certification of the Oroville Dam. Similar services provided in 
support of study providing data in support of new reservoir development studies.  
 
US Navy CLEAN Projects in San Francisco Bay - Laboratory Director (biological 
testing and consulting component) for numerous sediment studies conducted as part of 
US Navy base closure, including studies at Port Chicago Naval Weapons Station, 
Alameda, Mare Island, and Pt. Molate.  
 
Bay Protection Toxic Cleanup Program – Staff Toxicologist (biological testing) for a 
multi-year study of West Coast estuaries, bays, and sloughs aimed at identifying “toxic 
hotspots” as a regulatory approach to implement long-term remediation of contaminated 
sites. 
 
Marine Bioassay Program – Scientist (biological testing) for a multi-year study 
developing toxicity testing methods for marine and estuarine species resident to the 
West Coast of the US. Methods later promulgated by the U.S. EPA. 
 
Railroad Dunsmuir Cantera VAPAM Spill – Scientist directly involved with testing the 
effects of a pesticide spill in the Upper Sacramento River on rainbow trout. Included 
testing of contaminated ambient water, pesticide product, and pesticide breakdown 
product. 
 
Toxicity Assessment of Central Valley Rice Runoff – Scientist testing the effects of 
rice herbicides and ambient runoff from California Central Valley rice fields on the 
survival and growth of striped bass and a freshwater mysid. Methods were non-routine, 
and required modifications to other published testing methodologies. 
 
Sonoma County Water Agency – Special Projects Director (biological testing and 
consulting) for a year-long sediment study of Hudeman Slough, which included some 
preliminary sediment TIE approaches. 
 
US Air Force BRAC Projects in Northern California – Laboratory Director (biological 
testing component) for sediment studies conducted as part of the US Air Force Base 
Re-Alignment and Closure Program, including MacClellan Air Force Base (Sacramento 
CA).  
 
PUBLICATIONS: 

Werner I., Clark S.L., and Hinton D.E.  2003.  Biomarkers aid understanding of aquatic  
organism responses to environmental stressors. California Agriculture: 57(4): 110-114. 
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Clark, S.L., S.J. Teh, and D.E. Hinton.  2000.  Tissue and cellular alterations in Asian 
    clam (Potamocorbula amurensis) from San Francisco Bay: toxicological indicators of 
    exposure and effect? Mar. Env. Res. 50:301-305.  
 
Clark, SL, V Connor, J Cooke, C Foe, J Bruns, B Croyle, S Moford, and S Yee.  1998.  
    Metal concentrations, loads, and toxicity assessment in the Sacramento/San Joaquin 
    Delta Estuary: 1993-1995.  Staff Report, Standards, Policies and Special Studies 
    Unit, Central Valley Regional Water Quality Control Board, October 1998. 
 
Teh, SJ,  SL Clark, CL Brown, SN Luoma, and DE Hinton.  1998.  Enzymatic and 
    histopathologic biomarkers as indicators of contaminant exposure and effect in Asian 
    clam (Potamocorbula amurensis).  In: Proceedings of Bivalve Biomarker Workshop, 
    A. Ringwood (ed.), National Oceanographic and Atmospheric Administration, 
    Charleston, South Carolina.  March 19-21. 
 
Ferry, L A, SL Clark, and GM Cailliet.  1997.   Food habits of spotted sand bass 
    (Paralabrax maculatofasciatus) from Bahia De Los Angeles, Baja California. Bull. 
    South. Calif. Acad. Sci.  96(1):1-21. 
 
Bailey, HC, SL Clark, J Davis, and L Wiborg.  1996.  The effects of toxic contaminants 
    in waters of the San Francisco Bay and Delta. Bay/Delta Oversight Council, 
    Sacramento, CA, 136 pp  
 
PRESENTATIONS: 

Clark, S.L. & S. Ogle, Pacific EcoRisk, T. Albertson, Caltest Analytical, C. Harbourt & G. 
Hancock, Waterborne Environmental, G. Mitchell, FMC Agricultural Products, A. 
Barefoot & D.M. Tessier, DuPont Crop Protection, M. Dobbs, Bayer CropScience, 
and P. Hendley & K. Henry, Syngenta Crop Protection. 2012. A comprehensive 
study of pyrethroids in the American River: Information Learned to Date. 22nd Annual 
Meeting of the NorCal Society of Environmental Toxicology and Chemistry, May 3, 
Berkeley, CA.  

 
Clark, S.L., S. Ogle, and J. Cotsifas. 2011. Control treatment water selection can affect 

the findings of toxicity for Selenastrum capricornutum toxicity tests: a source of false 
positives? 32nd Annual Meeting of the Society of Environmental Toxicology and 
Chemistry North America, Boston, MA. 

 
Clark, S.L., S. Ogle, and J. Cotsifas. 2011. An Overview of the State Water Board Policy 

for Toxicity Assessment and Control: Revisions to Regulatory Toxicity Testing 
Requirements. Invited Speaker for the Annual Northern Regional Training 
Conference for the California Water Environment Association, September 23, 
Redding, CA. 
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Clark, S.L., J. Cotsifas, and S. Ogle. 2009. ABCs of TIEs and TREs, including 

Selenastrum methods. Invited Speaker for the 81st Annual Meeting of the California 
Water Environment Association, April 28-30, Palm Springs, CA. 

 
Clark, S.L., J. Cotsifas, and S. Ogle. 2008. ABCs of TIEs and TREs. Invited Speaker for 

the 80th Annual Meeting of the California Water Environment Association, April 13-
16, Sacramento, CA. 

 
Clark, S.L., J. Cotsifas, and S. Ogle. 2007. Chronic Toxicity Testing: New Challenges 

for NPDES Permittees. Invited Speaker for the 79th Annual Meeting of the California 
Water Environment Association, April 17-20, Ontario, CA. 

 
Clark, S.L., J. Cotsifas, and S. Ogle. 2004. Is Your Effluent Sample Toxic? Using US 

EPA Criteria and a Thorough QA/QC Review to Properly Evaluate Your Toxicity 
Data. Invited Speaker for the Northern Regional Training Conference of the 
California Water Environment Association, September 14, Sparks, NV. 

 
Clark, S.L., J. Cotsifas, and S. Ogle. 2004. ABCs of TIEs. Invited Speaker for the 76th 

Annual Meeting of the California Water Environment Association, April 27-30, 
Fresno, CA. 

 
Clark, S.L., C.A. Pincetich, and D. Denton.  2003.  Basic Aquatic Toxicity Testing 

Methods for the Educator and Community-Based Watershed Organizations.  24th 

Annual Meeting of the Society of Environmental Toxicology and Chemistry, 
November 9-13, Austin, TX. 

 
Clark, S.L., S. Ogle, and J. Cotsifas.  2003.  NPDES Receiving Water Monitoring: 

Application of the TRIAD Approach to Identify Ambient Water Toxicity from Unknown 
Causes.  24th Annual Meeting of the Society of Environmental Toxicology and 
Chemistry, November 9-13, Austin, TX. 

 
Torbitt, A.B., R.S. Ogle, S.L. Clark, and J. Cotsifas. 2003.  Sediment Water Interface 

Testing Using the Chronic Ceriodaphnia dubia Test: Implications of Fluridone 
Exposure in Multi-Phase Environments. 24th Annual Meeting of the Society of 
Environmental Toxicology and Chemistry, November 9-13, Austin, TX. 

 
Clark, S.L., J. Cotsifas, and S. Ogle.  2003.  Transitions from the 4th to 5th Edition for 

Acute Toxicity Bioassays. Invited Speaker for the Redwood Chapter of the California 
Water Environment Association, October 30, Benicia, CA. 

 
Clark, S.L., J. Cotsifas, and S. Ogle.  2003.  Understanding Toxicity Testing Methods: 

the ABCs of TIEs and Changes in Acute and Chronic Toxicity Testing Protocols. 
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Invited Speaker for the Santa Clara and San Francisco Bay Chapter of the California 
Water Environment Association, September 17, Berkeley, CA. 

 
Clark, S.L., J. Cotsifas, and S. Ogle.  2003. Transitions from the 4th to 5th Edition for 

Acute Toxicity Bioassays. Invited Speaker for the Northern Regional Training 
Conference of the California Water Environment Association, September 9, Tahoe, 
CA. 

 
Clark, S.L., J. Cotsifas, and S. Ogle.  2003.  Whole Effluent Toxicity Testing: Changes in 

Methods and Regulatory Approaches. Invited Speaker for the Northern San Joaquin 
Valley Chapter of the California Water Environment Association, May 21, Los Banos, 
CA. 

 
Ogle R.S., A. Gunther, P. Salop, D. Bell, J. Gold, J. Cotsifas, and S.L. Clark.  2003. 

Ambient water toxicity in San Francisco Bay: 1993-2002. Presented at the San 
 Francisco Estuary RMP Annual Meeting, Berkeley, CA, May 6, 2003. 
 
Clark, S.L., D. Denton, and C.A. Pincetich.  2002.  Basic Aquatic Toxicity Testing 

Methods for the Educator and Community-Based Watershed Organizations.  23rd 
Annual Meeting of the Society of Environmental Toxicology and Chemistry, 
November 16-20, Salt Lake City, UT. 

 
Clark, S.L., J. Cotsifas, and S. Ogle.  2002.  Emerging Issues in Whole Effluent Toxicity 

Testing. 74th Annual Meeting of the California Water Environment Association, April 
2-5, Sacramento, CA. 

 
Cotsifas, J., S.L. Clark, and S. Ogle.  2002.  Effluent Toxicity Species Screening and 

Variability Studies: Implementation and Interpretation. 74th Annual Meeting of the 
California Water Environment Association, April 2-5, Sacramento, CA. 

 
Clark, S.L., D. Denton, and C.A. Pincetich.  2001.  Basic Aquatic Toxicity Testing 

Methods for the Educator and Community-Based Watershed Organizations.  22nd 
Annual Meeting of the Society of Environmental Toxicology and Chemistry, 
November 11-15, Baltimore, MD. 

 
Clark, S.L., D. Denton, and C.A. Pincetich.  2000.  Basic Aquatic Toxicity Testing 

Methods for the Educator and Community-Based Watershed Organizations.  21st 
Annual Meeting of the Society of Environmental Toxicology and Chemistry, 
November 12-16, Nashville, TN. 

 
Clark, S.L. 2000. Update of Monitoring Activities of the Sacramento River Watershed 

Program. Sacramento River Watershed Program General Stakeholders Meeting, 
October 12, Chico, CA. 
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Pincetich, C.A. and S.L. Clark.  2000.  Fun for all: a laypersons guide to toxicity testing – 
Short Course.  10th Annual Meeting of the Northern California Chapter of SETAC, 
April 9-10, Davis, CA. 

 
Clark, S.L. S.J. Teh, and D.E. Hinton.  1999. Tissue and cellular alteration in Asian clam 

(Potamocorbula amurensis) from San Francisco Bay: toxicological indicators of 
exposure/effect? 20th Annual Meeting of the Society of Environmental Toxicology 
and Chemistry, November 14-18, Philadelphia, PA. 

 
Clark, S.L., C.A. Pincetich, and D.E. Hinton.  1999.  Large scale application of an 

aquatic toxicology bioassay for high school students: can environmental education 
curricula produce quality data? 20th Annual Meeting of the Society of Environmental 
Toxicology and Chemistry, November 14-18, Philadelphia, PA. 

 
Clark, S.L. and D.E. Hinton.  1999. Tissue and cellular alteration in Asian clam 

(Potamocorbula amurensis) from San Francisco Bay: toxicological indicators of 
exposure/effect?  2nd International Symposium on Ecosystem Health, July, 
Sacramento, CA. 

 
Clark, S.L., I. Werner, D. Cain, B. Lee,  and D. E. Hinton.  1998.  Cadmium-induced 

physiological alterations and biomarker responses in Asian clam, Potamocorbula 
amurensis. 11th Annual UC Toxic Substances Research and Teaching Program 
Research Symposium, April 24-25, Berkeley, California.  

 
Clark, S.L. and D.E. Hinton.  1998.  Histopathology as a biomarker in the Asian clam, 

Potamocorbula amurensis.  8th Annual NIEHS Fall Symposium, October 15-16, 
Davis, CA. 

 
Clark, S.L. 1998. Do associations exist between lesions in Asian clam reproductive 

tissue and anthropogenic stress in San Francisco Bay?  Inter-Agency Ecological 
Program Review Meeting, September, Davis, CA. 

 
Clark, S.L., I. Werner, D.J. Cain, B. Lee,  and D. E. Hinton.  1998.  Cadmium-induced 

physiological alterations and biomarker responses in Asian clam, Potamocorbula 
amurensis. 8th Annual Meeting of the Northern California Chapter of the Society of 
Environmental Toxicologists and Chemists, June 22-23, Reno, Nevada. 

 
Clark, S.L., I. Werner, S.J. The, and D.E. Hinton.  1997.  Histopathology, 

metallothionein, stress proteins, and enzyme- and immunohistochemistry as 
biomarkers for cadmium exposure in Asian clam, Potamocorbula amurensis. 18th 
Annual Meeting of the Society of Environmental Toxicology and Chemistry, San 
Francisco, CA. 
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Werner, I., S.L. Clark, S.J. The, and D.E. Hinton.  1997.  Field validation of biomarkers 
in Asian clam (Potamocorbula amurensis) collected along a contamination gradient 
in Northern San Francisco Bay.  18th Annual Meeting the Society of Environmental 
Toxicology and Chemistry, San Francisco, CA  November 16-20.  

 
Clark, S.L.  1997.  Future directions for watershed toxicity monitoring: Incorporating 

measurements of sublethal effects in resident species.  Presented at the State of the 
Watershed Conference, Sacramento, CA, October 9. 

 
Clark, S.L., I. Werner, S.J. The, and D.E. Hinton.  1997.  Biomarkers in Asian clam 

(Potamocorbula amurensis). 7th Annual Meeting of the Northern California Society 
of Environmental Toxicology and Chemistry, San Francisco, CA, June 2. 

 
Clark, S.L., I. Werner, S.J. The, and D.E. Hinton.  1997.  Biomarkers in Asian clam 

(Potamocorbula amurensis): linkage of population level effects to toxicant stress in 
San Francisco Bay. 10th Annual UC Toxic Substances Research and Teaching 
Program Research Symposium, San Diego, CA, April 11-12. 

 
Clark, S.L., L.A. Deanovic, H.C. Bailey, J.L. Miller, M.J. Miller, V.M. Connor, and D.E. 

Hinton.  1996.  Toxicity identification evaluation procedures for the freshwater algae, 
Selenastrum capricornutum.  Presented at the 17th Annual Meeting Society of 
Environmental Toxicology and Chemistry, Washington, D.C., November 17-21. 

 
Clark, S.L., L.A. Deanovic, H.C. Bailey, J.L. Miller, M.J. Miller, V.M. Connor, and D.E. 

Hinton.  1996.  Toxicity identification evaluation procedures for the freshwater algae, 
Selenastrum capricornutum.  Presented at the 6th Annual Meeting of the Northern 
California Society of Environmental Toxicology and Chemistry, Sacramento, CA, 
June 24-25. 

 

 PROFESSIONAL AFFILIATIONS: 

American Chemical Society 
 
California Water Environment Association 
 
California Water Environment Association, San Francisco Bay Chapter 
 
California Water Environment Association, Redwoods Chapter 
 
North America Society of Environmental Toxicology and Chemistry  

- Member, Education Committee (2003 – present) 
- Member, Regional Chapter’s Committee (2003) 
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Northern California Chapter, Society of Environmental Toxicology and Chemistry 
- President (2003) 
- Vice President (2002) 
- Board of Directors (2001-2004) 

 
Water Environment Federation 
 
 
COMMUNITY INVOLVEMENT: 
 
City of Stockton Sports Commission 

- Board Member (2007 - 2011) 
 
Stockton Youth Soccer Association  
 -   President (2007 - 2011) 

-   Board Member (1999 - 2011) 
-   Traveling Program Girls Soccer Coach (2002 - 2008) 
-   Recreational Program Soccer Coach (1994 – 2007) 
-   Referee (1994 – present) 

 
Stockton Storm Futbol Club (Traveling Soccer Program) 

- President (2008-2011) 
- Traveling Soccer Coach (2008-present) 

 
Quail Lakes Baptist Church, Youth Ministry 

- Kids Church Leader (1996 – present) 
- Summer Program Ministry Team (1998 – present) 



Michael	
  Johnson,	
  Ph.D.	
  
President,	
  MLJ-­‐LLC	
  

Education	
  
Ph.D.,	
  Ecology,	
  University	
  of	
  Kansas,	
  1984	
  

M.A.,	
  Environmental,	
  Population,	
  and	
  Organismal	
  Biology,	
  University	
  of	
  Colorado,	
  1977	
  

B.A.,	
  Environmental,	
  Population,	
  and	
  Organismal	
  Biology,	
  University	
  of	
  Colorado,	
  1974	
  

Background	
  
Dr.	
  Johnson	
  began	
  his	
  career	
  at	
  the	
  University	
  of	
  Kansas	
  performing	
  water	
  quality	
  research	
  in	
  mixed	
  use	
  
watersheds	
  in	
  the	
  Kansas,	
  Iowa,	
  and	
  Nebraska.	
  Dr.	
  Johnson	
  has	
  worked	
  at	
  the	
  University	
  of	
  California,	
  Davis	
  
since	
  1992	
  beginning	
  as	
  a	
  Research	
  Scientist	
  in	
  the	
  Department	
  of	
  Civil	
  and	
  Environmental	
  Engineering.	
  He	
  
joined	
  the	
  Center	
  for	
  Watershed	
  Sciences	
  in	
  the	
  John	
  Muir	
  Institute	
  of	
  the	
  Environment	
  in	
  1998	
  and	
  also	
  
joined	
  the	
  Department	
  of	
  Medicine	
  and	
  Epidemiology	
  in	
  the	
  School	
  of	
  Veterinary	
  Medicine	
  as	
  an	
  Adjunct	
  
Professor.	
  Dr.	
  Johnson	
  retired	
  from	
  the	
  University	
  in	
  June	
  2010.	
  

Dr.	
  Johnson	
  has	
  spent	
  the	
  last	
  18	
  years	
  performing	
  monitoring	
  and	
  research	
  on	
  water	
  quality	
  issues	
  in	
  
California,	
  and	
  has	
  been	
  involved	
  in	
  water	
  quality	
  issues	
  throughout	
  the	
  Central	
  Valley	
  and	
  North	
  Coast.	
  	
  
Dr.	
  Johnson	
  has	
  extensive	
  experience	
  developing	
  innovative	
  tools	
  to	
  assist	
  in	
  identifying	
  sources	
  of	
  discharge	
  
of	
  numerous	
  constituents	
  to	
  surface	
  waters.	
  He	
  has	
  managed	
  numerous	
  water	
  quality	
  monitoring	
  projects	
  for	
  
the	
  Regional	
  Board	
  addressing	
  constituents	
  such	
  as	
  salt,	
  nutrients,	
  and	
  pesticides	
  including	
  Ag	
  Waiver	
  and	
  
TMDL	
  projects.	
  	
  

Through	
  MLJ-­‐LLC,	
  Dr.	
  Johnson	
  is	
  the	
  technical	
  lead	
  for	
  two	
  agricultural	
  coalitions	
  in	
  the	
  San	
  Joaquin	
  Valley	
  and	
  
manages	
  numerous	
  other	
  monitoring	
  projects.	
  He	
  sits	
  on	
  a	
  number	
  of	
  technical	
  advisory	
  boards,	
  work	
  groups,	
  
and	
  task	
  forces	
  including	
  the	
  Delta	
  Regional	
  Ecosystem	
  Implementation	
  Plan	
  team,	
  the	
  State	
  of	
  California	
  
Sediment	
  Quality	
  Objectives	
  work	
  group,	
  CV-­‐SALTS	
  Technical	
  Advisory	
  Committee,	
  and	
  the	
  Irrigated	
  Lands	
  
Regulatory	
  Program	
  Technical	
  Issues	
  Committee.	
  While	
  engaged	
  in	
  these	
  activities,	
  he	
  has	
  worked	
  with	
  
numerous	
  state	
  and	
  federal	
  agencies,	
  nongovernmental	
  organizations,	
  environmental	
  groups,	
  and	
  private	
  
industry.	
  

Relevant	
  Experience	
  	
  
Agricultural	
  Waiver	
  Monitoring	
  –	
  Phase	
  II	
  and	
  Pesticide	
  TMLD	
  Programs,	
  Central	
  Valley,	
  California,	
  Central	
  
Valley	
  Regional	
  Water	
  Quality	
  Control	
  Board	
  –	
  Dr.	
  Johnson	
  developed	
  the	
  monitoring	
  programs	
  for	
  the	
  
Central	
  Valley	
  Regional	
  Water	
  Quality	
  Control	
  Board	
  including	
  the	
  collection	
  of	
  samples,	
  the	
  statistical	
  analysis	
  
of	
  the	
  data,	
  and	
  the	
  reporting	
  to	
  the	
  Regional	
  Board.	
  	
  Data	
  collected	
  were	
  field	
  parameters	
  including	
  EC,	
  
physical	
  parameters	
  including	
  TDS,	
  toxicity	
  and	
  water	
  chemistry.	
  	
  The	
  program	
  was	
  instrumental	
  in	
  allowing	
  
the	
  Regional	
  Board	
  to	
  develop	
  and	
  focus	
  the	
  Irrigated	
  Lands	
  Regulatory	
  Program	
  for	
  agricultural	
  coalitions	
  and	
  
irrigation	
  districts	
  in	
  the	
  Central	
  Valley.	
  	
  Additionally,	
  monitoring	
  for	
  the	
  TMDL	
  program	
  is	
  guiding	
  the	
  
development	
  of	
  pesticide	
  TMDLs	
  for	
  the	
  region.	
  	
  Dr.	
  Johnson	
  worked	
  closely	
  with	
  Regional	
  Board	
  staff	
  during	
  
these	
  projects	
  addressing	
  the	
  concerns	
  of	
  both	
  regulators	
  and	
  stakeholders.	
  

Irrigated	
  Lands	
  Regulatory	
  Program	
  Coalition	
  Monitoring,	
  Contra	
  Costa,	
  San	
  Joaquin,	
  Stanislaus,	
  Merced,	
  
and	
  Madera	
  Counties,	
  California,	
  East	
  San	
  Joaquin	
  Water	
  Quality	
  Coalition	
  and	
  San	
  Joaquin	
  County	
  and	
  
Delta	
  Water	
  Quality	
  Coalition	
  –	
  Dr.	
  Johnson	
  is	
  the	
  technical	
  program	
  manager	
  and	
  technical	
  lead	
  for	
  
monitoring	
  and	
  reporting	
  programs	
  for	
  two	
  agricultural	
  coalitions	
  in	
  the	
  San	
  Joaquin	
  Valley.	
  	
  The	
  programs	
  
involve	
  monitoring	
  for	
  numerous	
  constituents	
  including	
  toxicity,	
  pesticides,	
  nutrients,	
  and	
  salts	
  (EC	
  and	
  TDS).	
  	
  

EXHIBIT 2



As	
  technical	
  program	
  manager,	
  Dr.	
  Johnson	
  regularly	
  meets	
  with	
  Regional	
  Board	
  staff	
  to	
  update	
  them	
  on	
  
Coalition	
  monitoring,	
  data	
  interpretation,	
  and	
  outreach,	
  and	
  is	
  involved	
  in	
  technical	
  and	
  policy	
  discussions	
  
between	
  the	
  coalitions	
  to	
  other	
  stakeholders	
  in	
  the	
  region	
  including	
  several	
  irrigation	
  districts,	
  the	
  dairy	
  
industry,	
  and	
  agricultural	
  industry	
  suppliers.	
  	
  As	
  part	
  of	
  his	
  responsibilities,	
  Dr.	
  Johnson	
  is	
  a	
  member	
  of	
  the	
  
ILRP	
  Technical	
  Issues	
  Committee	
  which	
  provides	
  scientific	
  rationale	
  for	
  monitoring	
  and	
  interpreting	
  the	
  data	
  
generated	
  by	
  Coalitions	
  across	
  the	
  valley.	
  	
  He	
  is	
  also	
  part	
  of	
  the	
  CV	
  SALTS	
  process,	
  participating	
  in	
  technical	
  
discussions	
  with	
  the	
  CVSALTS	
  Technical	
  Advisory	
  Committee	
  and	
  CV	
  SALTS	
  stakeholders.	
  	
  	
  

Mosquito	
  Vector	
  Control	
  Association	
  of	
  California,	
  California	
  Central	
  Valley	
  –	
  In	
  an	
  ongoing	
  project	
  MLJ-­‐LLC	
  
provides	
  support	
  to	
  MVCAC	
  monitoring	
  activities	
  pursuant	
  to	
  their	
  NPDES	
  permit	
  requirements.	
  	
  	
  

PAST	
  POSITIONS	
  
Research	
  Scientist,	
  Center	
  for	
  Watershed	
  Sciences,	
  John	
  Muir	
  Institute	
  of	
  the	
  Environment,	
  2008-­‐2010	
  
Adjunct	
  Associate	
  Professor,	
  Department	
  of	
  Medicine	
  and	
  Epidemiology,	
  School	
  of	
  Veterinary	
  Medicine,	
  	
  

2004-­‐2010	
  
Associate	
  Research	
  Scientist,	
  John	
  Muir	
  Institute	
  of	
  the	
  Environment,	
  1998-­‐2006	
  
Director,	
  Lead	
  Campus	
  Program	
  in	
  Ecotoxicology,	
  UC	
  Toxic	
  Substances	
  Research	
  &	
  Teaching	
  Program,	
  2000-­‐2005	
  
Associate	
  Researcher,	
  Department	
  of	
  Civil	
  and	
  Environmental	
  Engineering,	
  1992-­‐1998	
  
Lecturer,	
  Department	
  of	
  Environmental	
  Toxicology,	
  1998-­‐1999	
  
Lecturer,	
  Department	
  of	
  Wildlife,	
  Fish,	
  and	
  Conservation	
  Biology,	
  UC	
  Davis,	
  1993-­‐1995	
  
Assistant	
  Scientist,	
  Kansas	
  Biological	
  Survey,	
  1991-­‐1992	
  
Adjunct	
  Assistant	
  Professor,	
  Department	
  of	
  Systematics	
  and	
  Ecology,	
  University	
  of	
  Kansas,	
  1989-­‐1992	
  
Research	
  Associate,	
  Kansas	
  Biological	
  Survey,	
  1988-­‐1991	
  
Postdoctoral	
  Research	
  Associate,	
  Department	
  of	
  Systematics	
  and	
  Ecology,	
  University	
  of	
  	
   Kansas,	
  1987-­‐1988	
  
Lecturer,	
  Department	
  of	
  Mathematics,	
  University	
  of	
  Kansas,	
  1984-­‐1987	
  

PROFESSIONAL	
  ACTIVITIES	
  
Reviewer	
  -­‐	
  American	
  Naturalist;	
  Ecology;	
  Southwestern	
  Naturalist,	
  Canadian	
  Journal	
  of	
  Zoology;	
  Journal	
  of	
  
Insect	
  Behavior;	
  Trends	
  in	
  Ecology	
  and	
  Evolution;	
  American	
  Midland	
  Naturalist;	
  Journal	
  of	
  Mammalogy;	
  
Journal	
  of	
  Wildlife	
  Management;	
  Environmental	
  Toxicology	
  and	
  Chemistry	
  -­‐	
  Special	
  Publication,	
  Bulletin	
  of	
  
Environmental	
  Contamination	
  and	
  Toxicology,	
  Biological	
  Conservation,	
  Office	
  of	
  Environmental	
  Health	
  Hazard	
  
Assessment	
  Public	
  Health	
  Goals	
  Draft	
  Documents,	
  several	
  book	
  chapters	
  and	
  symposia	
  contributions.	
  

Consultant	
  -­‐	
  Coastal	
  Salt	
  Marsh	
  Recovery	
  Team	
  (formerly	
  the	
  California	
  Clapper	
  Rail	
  and	
  Salt	
  Marsh	
  Harvest	
  
Mouse	
  Endangered	
  Species	
  Recovery	
  Team);	
  U.S.	
  Navy	
  for	
  Ecological	
  Risk	
  Assessment	
  at	
  Mare	
  Island	
  Naval	
  
Shipyard;	
  U.S.	
  Fish	
  and	
  Wildlife	
  Service	
  for	
  Natural	
  Resource	
  Damage	
  Assessment;	
  Alameda	
  Point	
  Restoration	
  
Advisory	
  Board	
  for	
  Ecological	
  Risk	
  Assessment	
  at	
  Alameda	
  Point	
  (formerly	
  Alameda	
  Naval	
  Air	
  Station),	
  US	
  Air	
  
Force	
  for	
  Ecological	
  Risk	
  Assessment	
  at	
  Edwards	
  Air	
  Force	
  Base,	
  USFWS	
  Consultant	
  Team	
  for	
  Delta	
  Smelt	
  
Biological	
  Opinion.	
  

COURSES	
  TAUGHT	
  
Ecotoxicology	
  (ETX	
  240)	
  –	
  2008	
  
Mammalogy	
  (WFCB	
  110,	
  110L)	
  –	
  1993-­‐1995	
  
Introduction	
  to	
  Toxicology	
  (ETX	
  10)	
  –	
  1998-­‐1999	
  
Ecological	
  Risk	
  Assessment	
  (UNEX)	
  –	
  1995,	
  1997	
  
Health	
  and	
  Ecological	
  Risk	
  Assessment	
  (with	
  T.	
  Carpenter)	
  –	
  1997,	
  1999,	
  2000,	
  2002-­‐2007,	
  2009	
  
Problems	
  in	
  Ecotoxicology,	
  (Summer	
  Short	
  Course)	
  –	
  2002	
  	
  
	
  



GRANTS	
  AND	
  CONTRACTS	
  

University	
  of	
  California	
  (All	
  grants	
  as	
  Principle	
  Investigator	
  unless	
  noted	
  otherwise)	
  
Identifying	
  pharmaceuticals	
  in	
  the	
  Sacramento	
  River.	
  	
  State	
  Water	
  Resources	
  Control	
  Board.	
  June	
  2007	
  –	
  March	
  2011	
  

($20,037)	
  

Review	
  of	
  ammonia	
  in	
  the	
  Delta.	
  	
  State	
  Water	
  Resources	
  Control	
  Board.	
  June	
  2008	
  –	
  March	
  2010	
  ($40,697)	
  

Identifying	
  pharmaceuticals	
  in	
  the	
  Napa	
  River	
  and	
  tributaries.	
  	
  Napa	
  Sanitation	
  District.	
  November	
  2008	
  –	
  June	
  2010	
  
($75,000)	
  

Pelagic	
  Organism	
  Decline.	
  State	
  Water	
  Resources	
  Control	
  Board.	
  June	
  2008	
  –	
  March	
  2010	
  ($450,000)	
  

QAPP	
  development	
  for	
  permitting	
  operations.	
  	
  California	
  Urban	
  Water	
  Agency.	
  July	
  2008	
  –	
  September	
  2008	
  ($8,835)	
  

Identifying	
  pharmaceuticals	
  in	
  Sonoma	
  Creek	
  and	
  tributaries.	
  	
  Sonoma	
  County	
  Water	
  Agency.	
  April	
  2007	
  –	
  June	
  2009	
  
($75,000)	
  

Regional	
  Data	
  Center	
  –	
  California	
  Environmental	
  Data	
  Exchange	
  Network.	
  	
  State	
  Water	
  Resources	
  Control	
  Board.	
  May	
  
2007	
  –	
  present	
  ($299,500)	
  

Evaluation	
  of	
  the	
  toxicity	
  of	
  biodiesel	
  fuels.	
  	
  California	
  Air	
  Resources	
  Board.	
  June	
  2007	
  –	
  June	
  2009	
  ($185,000)	
  

Effect	
  of	
  Light	
  Brown	
  Apple	
  Moth	
  pheromones	
  on	
  honey	
  bees.	
  	
  California	
  Department	
  of	
  Food	
  and	
  Agriculture.	
  
December	
  2007	
  –	
  December	
  2009	
  ($187,425)	
  

Guidance	
  Document	
  and	
  Recommendations	
  on	
  the	
  Types	
  of	
  Scientific	
  Information	
  to	
  be	
  Submitted	
  by	
  Applicants	
  for	
  
California	
  Fuels	
  Environmental	
  Multimedia	
  Evaluations.	
  California	
  Air	
  Resources	
  Board.	
  June	
  2007	
  –	
  May	
  2009	
  
($55,110)	
  

Phase	
  II	
  Continuation	
  of	
  Monitoring	
  of	
  Agricultural	
  Drainage	
  Water	
  Quality	
  in	
  the	
  Central	
  Valley	
  of	
  California.	
  CAL	
  EPA	
  
Water	
  Control	
  Board.	
  December	
  2003	
  –	
  June	
  2008	
  ($2,337,837)	
  

City	
  of	
  Ukiah	
  Healthy	
  Waterways	
  Study.	
  City	
  of	
  Ukiah.	
  July	
  2006	
  –	
  December	
  2008	
  ($35,000)	
  

Review	
  &	
  Assessment	
  of	
  Apalachee	
  I	
  BMPs	
  and	
  Monitoring	
  Needs,	
  Task	
  2.	
  El	
  Dorado	
  County.	
  November	
  2004	
  –	
  January	
  
2009	
  ($17,472)	
  

Review	
  &	
  Assessment	
  of	
  Apalachee	
  I	
  BMPs	
  and	
  Monitoring	
  Needs,	
  Task	
  3.	
  El	
  Dorado	
  County.	
  November	
  2004	
  –	
  January	
  
2005	
  ($17,	
  472)	
  

Identification	
  of	
  Bacterial	
  Sources	
  for	
  the	
  East	
  San	
  Joaquin	
  Water	
  Quality	
  Coalition.	
  East	
  San	
  Joaquin	
  Water	
  Quality	
  
Coalition.	
  July	
  2006	
  –	
  December	
  2006	
  ($7,123)	
  	
  	
  

Bacterial	
  Source	
  Identification	
  Analysis.	
  East	
  San	
  Joaquin	
  Water	
  Quality	
  Coalition.	
  April	
  2007	
  –	
  June	
  2008	
  ($16,673)	
  

Identification	
  of	
  Bacterial	
  Sources	
  for	
  the	
  Sacramento	
  Valley	
  Water	
  Quality	
  Coalition.	
  July	
  2006	
  –	
  December	
  2007	
  
($6,600)	
  

Lake	
  County	
  Healthy	
  Waterways	
  Study.	
  Lake	
  County.	
  August	
  2005	
  –	
  February	
  2008	
  ($34,500)	
  

Detection	
  of	
  Fecal	
  Contaminants	
  in	
  Groundwater.	
  Lake	
  County.	
  March	
  2007	
  –	
  December	
  2008	
  ($6,840)	
  

Scientific	
  Peer	
  Review	
  of	
  Public	
  Health	
  Goal	
  Documents.	
  CAL	
  EPA	
  –	
  Office	
  of	
  Environmental	
  Health	
  Hazard	
  Assessment.	
  
July	
  2005	
  –	
  August	
  2005	
  ($3,000)	
  

Feather	
  River	
  PRISM.	
  Coalition	
  for	
  Urban/Rural	
  Environmental	
  Stewardship.	
  January	
  2005	
  –	
  January	
  2008	
  ($70,000)	
  



Feather	
  River	
  Prop	
  50	
  Monitoring	
  and	
  Modeling.	
  California	
  State	
  Water	
  Resources	
  Board.	
  November	
  2005	
  –	
  December	
  
2007	
  ($143,331)	
  

Identification	
  of	
  Bacterial	
  Sources	
  for	
  the	
  San	
  Joaquin	
  County	
  &	
  Delta	
  Water	
  Quality	
  Coalition.	
  San	
  Joaquin	
  County	
  and	
  
Delta	
  Water	
  Quality	
  Coalition.	
  July	
  2006	
  –	
  December	
  2006	
  ($7,300)	
  

Tahoe	
  Basin	
  Toxicity	
  Testing.	
  	
  California	
  Department	
  of	
  Transportation.	
  October	
  2005	
  –	
  May	
  2008	
  ($6,281)	
  

Total	
  Maximum	
  Daily	
  Load	
  Monitoring.	
  State	
  Water	
  Resources	
  Control	
  Board.	
  March	
  2007	
  –	
  February	
  2008	
  ($139,500)	
  

Central	
  Valley	
  Bioassessment	
  2005-­‐06.	
  	
  Central	
  Valley	
  Regional	
  Water	
  Quality	
  Control	
  Board.	
  December	
  2005	
  –	
  
December	
  2006	
  ($276,048)	
  

El	
  Dorado	
  County	
  Department	
  of	
  Transportation	
  Sampling	
  and	
  Analysis	
  of	
  Water	
  Runoff.	
  	
  Eldorado	
  County	
  Department	
  
of	
  Transportation.	
  February	
  2004	
  –	
  February	
  2008.	
  ($475,000)	
  

Using	
  a	
  sensitive	
  Japanese	
  Medaka	
  (Oryzias	
  latipes)	
  fish	
  model	
  for	
  the	
  detection	
  of	
  endocrine	
  disruptors	
  in	
  ground	
  
water.	
  	
  State	
  Water	
  Resources	
  Control	
  Board.	
  June	
  2004	
  –	
  May	
  2006	
  ($238,000)	
  (Co-­‐PI,	
  S.	
  Teh	
  PI)	
  

Central	
  Valley	
  Bioassessment	
  2004-­‐05.	
  	
  Central	
  Valley	
  Regional	
  Water	
  Quality	
  Control	
  Board.	
  April	
  2004	
  –	
  June	
  2005	
  
($228,000)	
  

Using	
  a	
  sensitive	
  Japanese	
  Medaka	
  (Oryzias	
  latipes)	
  fish	
  model	
  for	
  endocrine	
  disruptors	
  screening.	
  	
  U.S.	
  Environmental	
  
Protection	
  Agency.	
  October	
  2003	
  –	
  September	
  2006	
  ($399,167)	
  (Co-­‐PI,	
  S.	
  Teh	
  PI)	
  

Fire	
  and	
  fuels	
  management,	
  landscape	
  dynamics,	
  and	
  fish	
  and	
  wildlife	
  resources:	
  study	
  design	
  for	
  integrated	
  research	
  on	
  
the	
  Plumas	
  and	
  Lassen	
  National	
  Forests	
  -­‐-­‐	
  Small	
  mammal	
  distribution,	
  abundance,	
  and	
  habitat	
  relations.	
  	
  USDA-­‐
Forest	
  Service,	
  2002-­‐2007.	
  ($1,604,000);	
  (Co-­‐PI,	
  D.	
  Kelt	
  PI)	
  

TMDL	
  monitoring	
  of	
  Central	
  Valley	
  Watersheds	
  2002-­‐03.	
  	
  Central	
  Valley	
  Regional	
  Quality	
  Control	
  Board.	
  December	
  2002	
  
–	
  August	
  2003	
  ($340,147)	
  	
  

Review	
  of	
  Angora	
  Meadows	
  Monitoring	
  Data.	
  	
  El	
  Dorado	
  County.	
  March	
  –	
  May	
  2003	
  ($2,061)	
  	
  

Ecotoxicology	
  Lead	
  Campus	
  Program.	
  	
  UC	
  Toxic	
  Substances	
  Research	
  and	
  Teaching	
  Program.	
  June	
  2000	
  –	
  June	
  2004	
  
($1,266,594)	
  

Central	
  Valley	
  Bioassessment	
  2003-­‐04.	
  	
  Central	
  Valley	
  Regional	
  Water	
  Quality	
  Control	
  Board.	
  June	
  2003	
  –	
  June	
  2004	
  
($186,620)	
  

Review	
  of	
  Public	
  Health	
  Goals	
  Draft	
  Documents	
  for	
  1,1,2,2-­‐Tetrachloroethane,	
  Chlorobenzene,	
  Simizine,	
  and	
  1,1-­‐
Dichloroethane.	
  	
  Office	
  of	
  Environmental	
  Health	
  Hazard	
  Assessment,	
  Cal	
  EPA.	
  December	
  1998	
  –	
  January	
  2003.	
  	
  
($6,000)	
  

Review	
  of	
  SFBRWQCB	
  Risk	
  Based	
  Screening	
  Levels	
  for	
  Ecological	
  Receptors.	
  	
  UC	
  Berkeley.	
  April	
  2003	
  –	
  June	
  2003	
  
($2,000)	
  

Water	
  quality	
  modeling	
  for	
  the	
  Shasta	
  River	
  dissolved	
  oxygen	
  and	
  temperature	
  TMDLs.	
  	
  North	
  Coast	
  Regional	
  Water	
  
Quality	
  Control	
  Board.	
  December	
  2003	
  –	
  December	
  2004,	
  ($115,000)	
  Co-­‐PI,	
  (J.	
  Quinn,	
  PI)	
  

TMDL	
  monitoring	
  of	
  Central	
  Valley	
  Watersheds	
  2003-­‐04.	
  	
  Central	
  Valley	
  Regional	
  Water	
  Quality	
  Control	
  Board.	
  
November	
  2003	
  –	
  March	
  2004,	
  ($259,973)	
  	
  	
  

Statewide	
  toxicity	
  testing	
  research	
  project.	
  	
  California	
  Department	
  of	
  Transportation.	
  June	
  2000	
  –	
  June	
  2003	
  
($1,710,000)	
  

Simplex	
  modeling	
  of	
  an	
  urban	
  watershed.	
  	
  Vallejo	
  Sanitation	
  and	
  Flood	
  Control	
  District.	
  August	
  2000	
  –	
  August	
  2001	
  
($29,000)	
  



Perchlorate	
  exposure	
  in	
  drinking	
  water.	
  	
  California	
  Department	
  of	
  Health	
  Services.	
  	
  (Co-­‐PI,	
  G.	
  Fogg,	
  P.I.)	
  June	
  1999	
  –	
  
September	
  2001	
  ($222,603)	
  

FREP	
  project.	
  	
  California	
  Department	
  of	
  Food	
  and	
  Agriculture.	
  February	
  2000	
  –	
  March	
  2000	
  ($4,000)	
  

Estrogenicity	
  of	
  selected	
  herbicides	
  and	
  adjuvants.	
  	
  California	
  Department	
  of	
  Transportation.	
  October	
  1998	
  –	
  June	
  2002	
  
($241,627)	
  

Simplex	
  modeling	
  of	
  an	
  urban	
  watershed.	
  	
  Fairfield-­‐Suisun	
  Sewer	
  District.	
  December	
  2000	
  –	
  December	
  2001	
  	
  ($10,000)	
  

MTBE	
  analysis	
  in	
  California.	
  	
  University	
  of	
  California	
  Toxic	
  Substances	
  Research	
  and	
  Teaching	
  Program	
  (Co-­‐PI).	
  January	
  
1998	
  –	
  October	
  1998	
  ($220,000)	
  

TMDL	
  analysis	
  of	
  North	
  Coast	
  watersheds	
  (North	
  Coast	
  River	
  Loading	
  Study).	
  	
  California	
  Department	
  of	
  Transportation.	
  
July	
  1997	
  –	
  June	
  2002	
  ($1,541,173)	
  

The	
  impact	
  of	
  stormwater	
  runoff	
  on	
  North	
  Coast	
  rivers	
  (Small	
  Stream	
  Crossing	
  Study).	
  	
  California	
  Department	
  of	
  
Transportation.	
  November	
  1997	
  –	
  June	
  2002	
  ($1,820,144)	
  

San	
  Pablo	
  Bay	
  National	
  Wildlife	
  Refuge	
  vegetation	
  monitoring	
  plan.	
  	
  California	
  Department	
  of	
  Transportation.	
  July	
  1997	
  
–	
  June	
  2002	
  ($419,250)	
  

Small	
  mammal	
  survey	
  of	
  the	
  Alhambra	
  Creek	
  Wetlands.	
  	
  California	
  Department	
  of	
  Transportation.	
  September	
  1997	
  –	
  
October	
  1997	
  ($12,000)	
  

Baseline	
  vegetation	
  survey	
  of	
  the	
  East	
  San	
  Pablo	
  Bay	
  Unit	
  of	
  the	
  San	
  Pablo	
  Bay	
  National	
  Wildlife	
  Refuge.	
  	
  California	
  
Department	
  of	
  Transportation.	
  July	
  1996	
  –	
  March	
  1997	
  ($50,000)	
  

An	
  integrated	
  assessment	
  of	
  a	
  linked	
  wetland-­‐nearshore	
  estuarine	
  ecosystem	
  at	
  Mare	
  Island	
  Naval	
  Shipyard.	
  	
  University	
  
of	
  California	
  Toxic	
  Substances	
  Research	
  and	
  Teaching	
  Program.	
  July	
  1996	
  –	
  June	
  1997	
  ($363,000)	
  

An	
  integrated	
  assessment	
  of	
  a	
  linked	
  wetland-­‐nearshore	
  estuarine	
  ecosystem	
  at	
  Mare	
  Island	
  Naval	
  Shipyard.	
  	
  University	
  
of	
  California	
  Toxic	
  Substances	
  Research	
  and	
  Teaching	
  Program.	
  July	
  1995	
  –	
  June	
  1996	
  ($160,000)	
  

An	
  integrated	
  approach	
  to	
  assessing	
  water	
  management	
  options	
  in	
  a	
  major	
  watershed:	
  	
  Extending	
  a	
  hydrodynamic-­‐
water	
  quality	
  model	
  to	
  include	
  biological	
  and	
  politico-­‐economic	
  components	
  (Co-­‐PI).	
  	
  U.S.	
  Environmental	
  
Protection	
  Agency	
  (EPA-­‐NSF).	
  October	
  1996	
  –	
  September	
  1999	
  ($1,292,627)	
  

Development	
  of	
  an	
  ecological	
  risk	
  assessment	
  model.	
  Year	
  2.	
  	
  California	
  Environmental	
  Protection	
  Agency.	
  July	
  1995	
  –	
  
June	
  1996	
  ($40,000)	
  

Salt	
  marsh	
  hydrology	
  and	
  mitigation	
  of	
  flooding.	
  	
  California	
  Department	
  of	
  Transportation.	
  October	
  1995	
  –	
  June	
  1996	
  
($50,000)	
  

Salt	
  marsh	
  modeling.	
  	
  National	
  Biological	
  Survey.	
  November	
  1994	
  –	
  October	
  1995	
  ($59,325)	
  

UC	
  Davis	
  Environmental	
  Education	
  Partnership	
  (UCDEEP).	
  	
  (Co-­‐PI)	
  Department	
  of	
  Defense.	
  October	
  1994	
  –	
  September	
  
1995	
  ($1,660,207)	
  

An	
  integrated	
  ecological	
  assessment	
  of	
  three	
  wetlands	
  sites	
  at	
  Mare	
  Island	
  Naval	
  Shipyard.	
  	
  University	
  of	
  California	
  Toxic	
  
Substances	
  Research	
  and	
  Teaching	
  Program.	
  July	
  1994	
  –	
  June	
  1996	
  	
  ($79,453)	
  

Development	
  of	
  an	
  ecological	
  risk	
  assessment	
  model	
  and	
  symposia.	
  	
  California	
  Environmental	
  Protection	
  Agency.	
  July	
  
1994	
  –	
  June	
  1995	
  ($250,000)	
  

A	
  regionalized	
  assessment	
  of	
  the	
  influences	
  of	
  rural	
  nonpoint	
  source	
  pollution	
  on	
  the	
  ecological	
  integrity	
  of	
  stream	
  
ecosystems	
  and	
  evaluation	
  of	
  associated	
  pollution	
  control	
  management:	
  	
  Data	
  management	
  and	
  data	
  analysis	
  
(Year	
  2).	
  	
  Subcontract	
  to	
  University	
  of	
  Kansas.	
  June	
  1993	
  –	
  June	
  1994	
  ($23,000)	
  

Hydrodynamic	
  modeling	
  of	
  Pt.	
  Mugu	
  Lagoon.	
  	
  U.S.	
  Fish	
  and	
  Wildlife	
  Service.	
  August	
  1993	
  –	
  December	
  1993	
  ($5,000)	
  



Feasibility	
  study	
  of	
  alternate	
  wetland	
  restoration	
  plans	
  for	
  the	
  Napa	
  Marsh	
  Unit	
  of	
  the	
  San	
  Pablo	
  Bay	
  National	
  Wildlife	
  
Refuge.	
  	
  U.S.	
  Fish	
  and	
  Wildlife	
  Service.	
  January	
  1993	
  –	
  December	
  1994	
  ($85,286)	
  

A	
  regionalized	
  assessment	
  of	
  the	
  influences	
  of	
  rural	
  nonpoint	
  source	
  pollution	
  on	
  the	
  ecological	
  integrity	
  of	
  stream	
  
ecosystems	
  and	
  evaluation	
  of	
  associated	
  pollution	
  control	
  management.	
  	
  Phase	
  I.	
  	
  Selection	
  of	
  watersheds.	
  	
  
U.S.	
  EPA,	
  Region	
  IX.	
  August	
  1992	
  –	
  June	
  1993	
  ($29,000)	
  

An	
  assessment	
  of	
  the	
  effects	
  of	
  nonpoint	
  source	
  pollution	
  on	
  the	
  biotic	
  integrity	
  of	
  Walnut	
  Creek,	
  and	
  the	
  role	
  of	
  
riparian	
  vegetation	
  in	
  mitigating	
  nonpoint	
  source	
  pollution:	
  Data	
  management	
  and	
  data	
  analysis.	
  	
  Subcontract	
  to	
  
University	
  of	
  Kansas.	
  October	
  1992	
  –	
  September	
  1995	
  ($35,443)	
  

A	
  regionalized	
  assessment	
  of	
  the	
  influences	
  of	
  rural	
  nonpoint	
  source	
  pollution	
  on	
  the	
  ecological	
  integrity	
  of	
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Dissertation: Nitrogen Dynamics in Vegetative Buffer Strips Receiving Elevated Nitrogen.
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Schmidt, CS, AT Fisher, A Racz, BS Lockwood, M Los Huertos. In press. Linking Denitrification and
Infiltration Rates during Managed Groundwater Recharge. Environmental Science and Technology.

Racz, A., AT Fisher, CS Schmidt, BS Lockwood, M Los Huertos. In press. Spatial and Temporal Infiltration
Dynamics during Managed Aquifer Recharge. Groundwater.
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Valley, California. Hydrologic Processes.

Dowd, B, D Press, M Los Huertos. 2008. Policy tools, monitoring, and funding to reduce nutrient pollu-
tants: A case study of nitrate in the Pajaro River, California. Agriculture, Ecosystems and Environment
128(3):151-161.

EXHIBIT 3

mailto:mloshuertos@csumb.edu


Marc W. Los Huertos 2
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Rein, FA, M Los Huertos, KD Holl, JH Langenheim. 2007. Restoring native grasses as vegetative buffers in
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Journal, 26:191-216.
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Journal of Hydrology 301:29-36.
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Li, C, W Salas, M Los Huertos. 2004. Quantifying carbon dynamics and greenhouse gas emissions of
agricultural soils of California: A Scoping Study. Kearney Foundation/California Energy Commission.
California Department of Food and Agriculture.
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Selected Research Grants and Funding Sources
USDA-Organic Agriculture Research and Extension Initiative. (Sept. 2011-Aug. 2015). Global Warming
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Regular Course Teaching
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Graduate Seminar I (ENVS 500), Fall Semester.

Graduate Seminar II (ENVS 502), Spring Semester.

Research Methods (ENVS 550), Fall Semester (Co-taught).

Advanced Watershed Science &Policy (ENVS 660), Fall Semester (Co-taught).
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Beyond the Reporting Requirements: Management Practices to Improve Water Quality. California Straw-
berry Commission, Santa Maria and Watsonville, CA. July 11 and 12, 2012.

Regulating Agricultural Runoff. AgKnowledge. Monterey County Farm Bureau. June 15, 2012.

Central Coast Water Quality Regulation. Annual Leafy Greens Research Meetings, Coalinga, CA. Jan. 30,
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Water Quality and Policy Dilemmas in the Agricultural Landscape. A Greater Vision: CSUMB forum
on ’Our Shared Legacy - Land and Water. Conference Panel Member and Presenter, California State
University Monterey Bay. October 22, 2010.

Professional Activities
Reviewer for Agricultural Systems, 2010-11.

Professional Affiliations
American Water Resources Association 2004-present

Agronomy Society of America 1999-present

Ecological Society of America 1996-present

National Association of College Teachers in Agriculture 2010-present
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Summary 
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  California,	
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  U.S,	
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  U.S.	
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  of	
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  for	
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  management	
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  water	
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  issues	
  which	
  include	
  implementation	
  of	
  

mitigation	
  measures,	
  and	
  evaluation,	
  negotiation,	
  and	
  strategic	
  planning	
  relative	
  to	
  regulation.	
  	
  
• 3	
  years	
  experience	
  working	
  in	
  the	
  groundwater	
  remediation	
  and	
  environmental	
  analytical	
  industries	
  

with	
  an	
  emphasis	
  on	
  DOD,	
  CERCLA,	
  and	
  RCRA	
  regulations.	
  
• Strong	
  analytical,	
  project	
  management	
  and	
  strategic	
  planning	
  skills.	
  
• Broad	
  knowledge	
  of	
  California	
  crops,	
  pests	
  and	
  weeds,	
  IPM	
  and	
  pesticide	
  use	
  patterns. 
 
Self-Employment 
 
KMI, President         2005-Present 
Providing consulting services to assist and advice members of the agricultural community with 
management and production improvements that protect water quality and natural resources.   
 
Contract with Aquatrols        

• Conducted	
  a	
  California	
  Market	
  Segmentation	
  Study	
  for	
  IrrigAid	
  Gold,	
  a	
  soil	
  surfactant	
  that	
  
assists	
  with	
  water	
  penetration	
  and	
  distribution	
  of	
  water	
  in	
  the	
  soil.	
   

Pro bono work for GSA of Central California and MCFB    
• Collaborate	
  with	
  Marc	
  Los	
  Huertos,	
  Cal	
  State	
  University	
  Monterey	
  Bay,	
  and	
  growers	
  members	
  to	
  

formulate	
  On-­‐Farm	
  Solutions,	
  a	
  coordinated	
  effort	
  to	
  track	
  management	
  practice	
  effectiveness.	
  	
  
Contract with Individual growers, landowners and consultants  	
  

• Identify	
   issues	
   and	
   corresponding	
   solutions	
   and	
   work	
   with	
   growers	
   on	
   problem	
   solving	
   and	
  
solution	
  implementation.	
  	
   

• Provide	
  periodic	
  updates	
  of	
  emerging	
  policies,	
  regulations,	
  and	
  technical	
  solutions.	
   
Contract with Ranchers        

• Facilitate	
  the	
  Central	
  Coast	
  Cattlemen’s	
  Leadership	
  Group	
  to	
  better	
  understand	
  and	
  participate	
  
in	
   the	
   Pajaro	
   River	
   Pathogen	
   and	
   Sediment,	
   Lower	
   Salinas	
   Pathogen	
   and	
   Santa	
   Maria	
   Fecal	
  
Coliform	
  TMDL	
  programs.	
  

• Create	
  simple	
  fact	
  sheets	
  for	
  Cattlemen,	
  which	
  explain	
  SWRCB	
  and	
  RWQCB	
  regulatory	
  authority	
  
and	
  the	
  TMDL	
  process.	
  

• Organize	
  webinars	
  to explore	
  the	
  environmental	
  fate	
  and	
  regulation	
  of	
  human	
  pathogens	
  at	
  the	
  
nexus	
  of	
  cattle	
  production,	
  water	
  quality	
  and	
  leafy	
  green	
  food	
  safety	
  and	
  facilitate	
  participation	
  
of	
  UCD,	
  UCCE,	
  and	
  the	
  California	
  Cattlemen’s	
  Association.	
  	
  

• Update	
  the	
  1995	
  Rangeland	
  Water	
  Quality	
  Plan.	
  

EXHIBIT 4



• Organize	
   a	
   Rangeland	
   Water	
   Quality	
   Planning	
   Short	
   Course	
   in	
   conjunction	
   with	
   Monterey	
  
County	
  Cattlemen’s	
  Association	
  

• Attended	
   the	
   Agri-­‐Life	
   Bacterial	
   Source	
   Testing	
   Conference	
   in	
   New	
   Braunfels,	
   Texas,	
   to	
   learn	
  
how	
  ranchers	
  might	
  use	
  this	
  tool	
  to	
  be	
  identify	
  sources	
  of	
  fecal	
  coliform	
  in	
  listed	
  waterbodies	
  on	
  
the	
  Central	
  Coast	
  

Contract with Farmers for Water Quality      
• Conducted	
   grower	
   interviews	
   on	
   financial	
   impact	
   of	
   2010	
   and	
   2011	
   proposed	
   Central	
   Coast	
  

Regional	
  Water	
  Quality	
  Control	
  Board	
  Conditional	
  Ag	
  Waivers.	
   
• Teamed	
  with	
  Cal	
  State	
  University	
  Monterey	
  Bay	
  Economist	
  to	
  utilize	
  grower	
  interview	
  results	
  to	
  

determine	
   induced	
   impact	
  of	
  Waiver	
   to	
  Central	
  Coast	
  economy	
   in	
   terms	
  of	
   lost	
  gross	
   income,	
  
lost	
  tax	
  revenue,	
  lost	
  jobs,	
  and	
  lost	
  labor	
  income.	
   

• Provided	
  technical	
  and	
  economic	
  analysis	
  of	
  the	
  Ag	
  Alternative	
  Proposed	
  Conditional	
  Ag	
  Waiver. 
• Teamed	
   with	
   Cal	
   State	
   University	
   Monterey	
   Bay	
   Watershed	
   Institute	
   to	
   provide	
   further	
  

refinement	
  of	
  Ag	
  Alternative	
  Conditional	
  Ag	
  Waiver	
  Proposal.	
   
Contract with Central Coast Agricultural Water Quality Coalition, Executive Director     

• Managed	
  a	
  501c3	
  corporation	
  with	
  the	
  Mission	
  to	
  represent	
  “farmers	
  and	
  ranchers	
  in	
  voluntary,	
  
cost-­‐effective,	
  producer-­‐directed	
  programs	
  to	
  protect	
  water	
  quality”	
  through	
  education,	
  
outreach,	
  coordination,	
  facilitation	
  and	
  innovation.	
  	
  

• Restored	
  $620,000	
  in	
  grant	
  funds	
  lost	
  due	
  to	
  2008	
  suspension	
  of	
  Proposition	
  funded	
  grants.	
  
• Conducted	
  four	
  grower	
  surveys	
  to	
  measure	
  grower	
  response	
  to	
  water	
  quality	
  education,	
  grower	
  

satisfaction	
  with	
  Coalition	
  services	
  and	
  needs	
  for	
  the	
  future	
  and	
  grower	
  attitudes	
  regarding	
  
management	
  practice	
  implementation.	
  

• Ιncorporated	
  grower	
  survey	
  results,	
  funding	
  opportunities,	
  status	
  of	
  regulatory	
  negotiations	
  and	
  
input	
  from	
  water	
  quality	
  partners	
  to	
  create	
  a	
  strategic	
  business	
  analysis	
  and	
  alternative	
  business	
  
models	
  for	
  the	
  Central	
  Coast	
  Agricultural	
  Water	
  Quality	
  Coalition.	
  	
  

• In	
  2009,	
  eliminated	
  staff	
  and	
  reduced	
  overhead	
  in	
  response	
  to	
  lost	
  revenue.	
  
• Managed	
  six	
  contract	
  watershed	
  coordinators	
  and	
  professional	
  support	
  staff	
  to	
  implement	
  

$750,000	
  in	
  federal,	
  state	
  and	
  local	
  grant	
  funds.	
  
• Grant	
  projects	
  managed	
  were	
  

o Irrigation	
  efficiency	
  and	
  distribution	
  uniformity	
  in	
  grapes,	
  turf,	
  stonefruit,	
  and	
  vegetables,	
  	
  
o Use	
  of	
  alfalfa	
  trap	
  crops	
  for	
  insect	
  control	
  in	
  strawberries,	
  	
  
o Development	
  of	
  Landguard,	
  an	
  enzyme	
  which	
  breaks	
  down	
  organophosphate	
  chemicals,	
  	
  
o Development	
  of	
  Polyacrylamide	
  (PAM)	
  to	
  reduce	
  sediment	
  movement,	
  	
  
o Seminars	
  on	
  nutrient	
  management,	
  	
  
o Management	
  of	
  watershed	
  working	
  groups,	
  	
  
o Use	
  of	
  vegetated	
  treatment	
  systems	
  to	
  reduce	
  sediment	
  and	
  pesticide	
  movement,	
  and	
  	
  
o Grower	
  survey	
  to	
  determine	
  how	
  their	
  operations	
  rank	
  compared	
  to	
  the	
  EPA	
  sustainability	
  

index,	
  
o Facilitated	
  the	
  development	
  of	
  the	
  Central	
  Coast	
  Non-­‐Point	
  Grazing	
  Management	
  Measures	
  

and	
  a	
  strategic	
  management	
  plan,	
  which	
  have	
  served	
  as	
  a	
  foundation	
  for	
  Cattlemen’s	
  efforts	
  
to	
  address	
  water	
  quality.	
  	
  

• Tracked	
  and	
  provided	
  formal	
  comments	
  on	
  federal,	
  state,	
  and	
  local	
  regulations,	
  policies	
  and	
  
initiatives	
  pertaining	
  to	
  Central	
  Coast	
  water	
  quality.	
  	
  

• Participated	
  in	
  the	
  Ag	
  Water	
  Quality	
  Alliance	
  (AWQA)	
  that	
  is	
  composed	
  of	
  NRCS,	
  six	
  Resource	
  
Conservation	
  Districts,	
  University	
  of	
  California	
  Cooperative	
  Extension	
  and	
  the	
  Monterey	
  Bay	
  
National	
  Marine	
  Sanctuary	
  to	
  collaborate	
  to	
  improve	
  water	
  quality	
  in	
  the	
  Monterey	
  Bay	
  area.	
  	
  
The	
  most	
  important	
  outcome	
  was	
  the	
  award	
  of	
  a	
  $5.2	
  million	
  Ag	
  Water	
  Enhancement	
  Program	
  
USDA	
  grant	
  to	
  local	
  NRCS	
  offices.	
  	
  



• Made	
  periodic	
  presentations	
  regarding	
  water	
  quality	
  issues	
  affecting	
  Central	
  Coast	
  Agriculture	
  
to	
  a	
  wide	
  variety	
  of	
  organizations	
  such	
  as	
  the	
  American	
  Chemical	
  Association,	
  California	
  Chapter	
  
of	
  the	
  Agronomy	
  Society	
  of	
  America,	
  Chemical	
  Producers	
  and	
  Distributors	
  Association,	
  the	
  
Avocado	
  Society,	
  Ag	
  Sustainability	
  Expo	
  and	
  local	
  CAPCA	
  organizations.	
  	
  

Contract with Southern SLO and Santa Barbara Counties Agricultural Watershed Coalition, Watershed 
Coordinator      

• Managed	
  a	
  Coalition	
  of	
  five	
  trade	
  associations	
  formed	
  through	
  memorandum	
  of	
  understanding	
  
to	
  assist	
  growers	
  with	
  water	
  quality	
  management	
  practices	
  and	
  regulatory	
  compliance.	
  	
  

• Managed	
  a	
  five-­‐year,	
  $1,000,000	
  grant.	
  	
  
• Participated	
  in	
  24	
  Farm	
  and	
  Rangeland	
  Water	
  Quality	
  Planning	
  Short	
  Courses.	
  
• Organized	
  and/or	
  provided	
  fertility,	
  sediment,	
  pesticide	
  and	
  irrigation	
  training	
  at	
  more	
  41	
  

seminars,	
  field	
  days	
  and	
  conferences	
  which	
  were	
  attended	
  by	
  more	
  than	
  450	
  growers.	
  	
  
• Assisted	
  23	
  growers	
  with	
  writing	
  Farm	
  Water	
  Quality	
  Plans.	
  	
  
• Αssisted	
  more	
  than	
  400	
  growers	
  with	
  compliance	
  related	
  questions	
  regarding	
  the	
  Conditional	
  

Ag	
  Waiver	
  for	
  Irrigated	
  Lands.	
  	
  
• Wrote	
  grant	
  proposals	
  for	
  $1,509,281 and was awarded $490,545.20.	
  
• Became	
  intimately	
  knowledgeable	
  about	
  Central	
  Coast	
  crop	
  production	
  practices,	
  grower	
  

demographics,	
  and	
  grower	
  business	
  and	
  political	
  concerns.	
  
• Co-­‐organized	
  the	
  2007	
  Co-­‐Management	
  of	
  Water	
  Quality	
  and	
  Food	
  Safety	
  Research	
  Conference	
  

that	
  was	
  attended	
  by	
  key	
  water	
  quality	
  and	
  food	
  safety	
  professionals.	
  	
  
• Organized	
  the	
  Carpinteria	
  Watershed	
  Land	
  to	
  Sea	
  Tour	
  that	
  reviewed	
  agricultural	
  and	
  resource	
  

issues	
  from	
  a	
  watershed	
  perspective.	
  
• Provided	
  growers	
  with	
  information	
  on	
  management	
  practices	
  through	
  seminars,	
  workshops,	
  

field	
  days	
  and	
  tours,	
  and	
  newsletters	
  and	
  web-­‐site	
  links.	
  
Contract with Central Coast Water Quality Preservation, Inc., Interim Technical Program Manager   

• Co-­‐Facilitated	
  the	
  formation	
  of	
  Central	
  Coast	
  Water	
  Quality	
  Preservation,	
  Inc.	
  (CCWQP)	
  to	
  
manage	
  the	
  Regional	
  Water	
  Quality	
  Control	
  Board	
  mandated	
  region-­‐wide,	
  agricultural	
  
Cooperative	
  Monitoring	
  Program	
  (CMP).	
  	
  	
  

• Facilitated	
  grant	
  writing	
  and	
  obtained	
  4	
  grants	
  for	
  a	
  total	
  of	
  $3.25	
  million	
  to	
  offset	
  grower	
  
compliance	
  monitoring	
  fees.	
  	
  

 
ICON          1995-1998 

• Owned and managed a special effects painting and furniture restoration business and antique 
store in Houston, Texas and California.  

 
Employment         1980-2004 
 
BASF,  E.I. DuPont de Nemours/Shell Chemical, Shell Chemical, American Cyanamid   
  Business Representative 

• Represented	
  herbicide,	
  pesticide	
  and	
  fungicide	
  product	
  lines	
  in	
  corn,	
  cotton,	
  alfalfa,	
  table	
  and	
  
wine	
  grapes,	
  strawberry,	
  vegetable,	
  tree	
  fruit	
  and	
  nut,	
  citrus	
  and	
  avocado	
  markets	
  in	
  Southern	
  
and	
  Coastal	
  California.	
  	
  

• Coordinated	
  with	
  technical	
  service	
  representatives	
  to	
  augment	
  technical	
  services	
  by	
  reviewing	
  
test	
  protocols,	
  monitoring	
  field	
  trials,	
  assessing	
  field	
  trial	
  data,	
  and	
  out-­‐sourcing	
  contract	
  
research.	
  

• Provided	
  pest	
  control	
  advisors	
  and	
  growers	
  with	
  training	
  on	
  rates,	
  timing,	
  application	
  
techniques,	
  precautions,	
  and	
  environmental	
  information	
  through	
  presentations,	
  seminars,	
  field	
  



days,	
  and	
  conferences.	
  
• Conducted more than 80 product seminars with public agencies such as Caltrans to demonstrate 

proper use of vegetation management sulfonylurea herbicides. 
• Organized more than 3 calibration seminars for large roadside spray application equipment. 
• Negotiated contracts to obtain a streamlined and effective distribution system.  
• Conducted a market survey of customers’ buying decisions that demonstrated a shift in 

customer’s needs from price awareness to environmental concerns.  
• Provided impetus for “Product Re-emphasis Strategy” for sulfonylurea herbicides that involved all 

levels of management, toxicologists, residue specialists, and governmental agencies. 
• Represented herbicide and insecticide product lines on corn, cotton, sorghum, potatoes and 

sugar beets in West Texas to more than 100 dealers, crop consultants and aerial applicators.  
 
Geraghty and Miller (currently Arcadis U.S.)   

Sales Representative       
• Connected clients’ needs from chemical, petroleum, natural gas industries and US Department of 

Defense with environmental services such as groundwater monitoring and remediation, data 
analysis, and compliance with RCRA, CERCLA and NPDES regulations and permits 
 

Enseco, a subsidiary of Corning, Inc.    
Sales Representative       

• Provided environmental analytical services for conventional constituents, gas chromatography, 
mass spectrometry, and ICMS services. 

• Wrote more than $8million in proposals to potential clients in the chemical, petroleum, and natural 
gas industries and US Air Force, US Navy, and the US Department of Energy. 

• Liaised between the laboratory and clients to troubleshoot recurring laboratory errors.  
• Participated in a critical three-month, Corrective Action Team to align marketing and laboratory 

processes with procurement activities.  
 
Collingwood Grain 

Crop Consultant       
Provided field scouting and consulting services for fertilizer, pesticide and irrigation use in Southwest 
Kansas on 10,000 acres corn, 5,000 sorghum, 2,000 alfalfa, 1,000 acres wheat and soybeans.   
	
  
EDUCATION/TRAINING: 
	
  

• Golden	
  Gate	
  University	
  School	
  of	
  Law	
  	
  San	
  Francisco,	
  CA.	
  
• M.S.	
  Agronomy	
  (Specialty:	
  Weed	
  Science)	
  (1985),	
  Oklahoma	
  State	
  University.	
  
• B.S.	
  Agronomy	
  (Specialty:	
  Range	
  Management)	
  (1979),	
  Oklahoma	
  State University 
• Have	
  received	
  additional	
  training	
  in	
  leadership,	
  presentation	
  skills,	
  sales	
  and	
  marketing,	
  

complaint	
  handling,	
  customer	
  service,	
  telemarketing,	
  accounting,	
  computer	
  skills,	
  and	
  
professional	
  development.	
   

	
  
LICENSE 
 

• California	
  licensed	
  Pest	
  Control	
  Advisor	
  (16	
  years) 
 
PUBLICATIONS: 
 
Mercer,	
  K.L.	
  The	
  Challenges	
  of	
  Developing	
  and	
  Implementing	
  	
  AgronomicE	
  	
  Practices.	
  Chapter,	
  American	
  



Chemical	
  Society	
  Symposium	
  Series:	
  Pesticide	
  Mitigation	
  Strategies	
  for	
  Surface	
  Water	
  Quality.	
  	
  Eds.	
  Dr.	
  
Kean	
  Goh,	
  Dr.	
  Tom	
  Potter,	
  Dr.	
  Brian	
  Bret	
  and	
  Dr.	
  Jay	
  Gan.	
  	
  Pending.	
  2011.	
   
	
  
Mercer,	
  K.L.,	
  Pawlak,	
  J.A.,	
  Murray,	
  D.S.,	
  Verhalen,	
  L.M.,	
  Riffle,	
  M.S.,	
  and	
  McNew	
  R.W.	
  Distance-­‐of-­‐
influence	
  of	
  devil's-­‐claw	
  (Proboscidea	
  louisianica)	
  on	
  cotton	
  (Gossypium	
  hirsutum).	
  	
  Weed	
  Technol.	
  4:87-­‐
91.	
  1990.	
  	
  
	
  
Mercer,	
  K.L.,	
  Murray	
  D.S,	
  and	
  Verhalen,	
  L.M.	
  	
  Interference	
  of	
  Unicorn-­‐Plant	
  (Proboscidea	
  louisianica)	
  
with	
  Cotton	
  (Gossypium	
  hirsutum).	
  	
  Weed	
  Science.	
  Vol.35:	
  807-­‐812.	
  1987.	
  
	
  
PRESENTATIONS at PROFESSIONAL MEETINGS: 
 
Assessing	
  the	
  Economic	
  Impact	
  of	
  New	
  Water	
  Quality	
  Regulations,	
  co-­‐Presented	
  with	
  Brad	
  Barbeau,	
  Soil	
  
and	
  Water	
  Conservation	
  Society	
  67th	
  International	
  Annual	
  Conference,	
  Fort	
  Worth	
  Texas,	
  July	
  23,	
  2012.	
  
Powerpoint	
  Presentation.	
  	
  
	
  
Central	
  Coast	
  Water	
  Regulations	
  and	
  What	
  Producers	
  and	
  PCAs	
  Are	
  Being	
  Required	
  To	
  Do	
  And	
  “What	
  Do	
  
They	
  Need	
  To	
  Do?	
  California	
  Association	
  of	
  Pest	
  Control	
  Advisors,	
  Reno,	
  Nevada,	
  October	
  18,	
  2011.	
  
Powerpoint	
  Presentation.	
  	
  
	
  
Emerging	
  Regulations	
  for	
  Nutrient	
  Management	
  Planning,	
  Western	
  Plant	
  Health	
  Association,	
  Paso	
  
Robles,	
  California,	
  November	
  30,	
  2011.	
  Powerpoint	
  Presentation.	
  	
  
 
“	
  Our	
  Shared	
  Legacy:	
  Water	
  and	
  Land,	
  Seminar	
  Series	
  in	
  Partnership	
  between	
  Grower	
  Shipper	
  
Association	
  and	
  Cal	
  State	
  University	
  Monterey	
  Bay.	
  CSUMB,	
  Seaside,	
  California.	
  October	
  22,	
  2010.	
  	
  
PowerPoint	
  Presentation.	
  
	
  

“California	
  –	
  Thoughts	
  on	
  Agricultural	
  Water	
  Quality	
  Regulations”,	
  California	
  Bar	
  Association,	
  Ag	
  
Committee.	
  Paso	
  Robles,	
  California.	
  July	
  22,	
  1010.	
  Oral	
  presentation.	
  
	
  
“Central	
  Coast	
  of	
  California	
  –Thoughts	
  on	
  Agricultural	
  Water	
  Quality	
  Issues”,	
  Grower	
  Shipper	
  Association	
  
Foundation,	
  AgKnowledge,	
  Class	
  IV.	
  Marina,	
  California.	
  June	
  18,	
  2010.	
  Power	
  point	
  Presentation.	
  

“California	
  –	
  Thoughts	
  on	
  Water	
  Quality	
  and	
  Water	
  Quality	
  Regulations”.	
  Chemical	
  Producers	
  and	
  
Distributors	
  Association.	
  Minneapolis,	
  Minnesota.	
  May	
  26,	
  2010.	
  Power	
  point	
  Presentation.	
  
http://www.cpda.com/cpda/files/ccLibraryFiles/Filename/000000000402/California%20Water%20Quali
ty.Kay%20Mercer.pdf	
  

“Challenges	
  of	
  Creating	
  a	
  Change	
  Continuum	
  in	
  the	
  Agricultural	
  Community:	
  	
  From	
  Resistance	
  to	
  
Adoption	
  of	
  Environmental	
  Mitigations	
  on	
  the	
  Central	
  Coast	
  of	
  California”.	
  American	
  Chemical	
  Society,	
  
Symposium,	
  Pesticide	
  Mitigation	
  Measures	
  for	
  Surface	
  Water	
  Quality	
  Symposium.	
  San	
  Francisco,	
  
California.	
  March	
  22,	
  2010.	
  Power	
  point	
  Presentation.	
  

“Water	
  Quality	
  Regulations”.	
  California	
  Avocado	
  Society.	
  Ventura,	
  California.	
  October	
  17,	
  2009.	
  Oral	
  
presentation.	
  

“Management	
  Practices	
  and	
  Water	
  Quality:	
  Conflict,	
  Compromise,	
  and	
  Considerations”.	
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I, Lawrence Grice, declare as follows: 

1. I am the Vice President/Project Manager of Grice Engineering in Salinas, CA, 

where I have worked since 1980.  I am a Registered Civil Engineer.  I have extensive experience in 

designing and managing the construction of containment structures for agricultural operations. 

2. On March 15, 2012, the Central Coast Regional Water Quality Control Board 

(Central Coast Water Board) adopted Order No. R3-2012-0011 Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Conditional Waiver), Order 

No. R3-2012-0011-01 Monitoring and Reporting Program for Tier 1 Dischargers Enrolled 

Under the Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated 

Lands (Tier 1 MRP), Order No. R3-2012-0011-02 Monitoring and Reporting Program for Tier 2 

Dischargers Enrolled Under the Conditional Waiver of Waste Discharge Requirements for 

Discharges from Irrigated Lands (Tier 2 MRP), and Order No. R3-2012-0011-03 Monitoring and 

Reporting Program for Tier 3 Dischargers Enrolled Under the Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Tier 3 MRP).  (True and correct 

copies of these Orders were previously attached as Exhibits A, B, C, and D, respectively, to 

Grower-Shipper Association of Central California, Grower-Shipper Association of Santa Barbara 

and San Luis Obispo Counties, and Western Growers’ Petition for Review and Statement of 

Points and Authorities in Support Thereof (April 16, 2012).)  I am familiar with the requirement 

contained in the Conditional Waiver with respect to containment structures. 

3. The construction of tail water ponds is becoming necessary to meet increasing 

regulations of governmental agencies.  In addition, these ponds are being scrutinized as potential 

sources of pollutants.  Therefore the governmental agencies are indicating that construction and 

management of such structures needs to consider transport of pollutants to aquifers. 

4. Construction of a typical tail water pond is detailed on the attached set of plan.  

(Attached hereto as Exhibit 1.)  The pond identified in Exhibit 1 is essentially designed to manage 

110 acres of agricultural land utilized for the propagation of vegetables in row crop. 

5. To estimate costs for construction of such a pond, I contacted several contractors 

that routinely complete such structures.  In addition to construction costs, I have also requested 
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and obtained costs with respect to lining the pond utilizing a variety of methods. 

6. Based on the verbal estimates I obtained, the cost of general grading ranges from 

$10 to $35 dollar per yard of earth.  This includes on site disposal of excess materials.  Where 

there are no on site locations are available for disposal of excess materials, additional fees will be 

incurred for disposal, which may range up to $40 per yard. 

7. Provision and installation of the indicated transfer pipes is between $120 and 

$140 per foot of pipe.  The provision and installation of the indicated draft tube and discharge 

pump is approximately $6,000.  The price of installation for such is dependent on the availability 

of power or use of an engine driven pump. 

8. The installation of an HDPE liners ranges from $0.70 to $1.07 per square foot.  

Installation of a bentonite liner is approximately $4.60 per square foot, but may have a wide range 

depending on availability and type of material treated.  As an alternative to either of these liners, 

the surfical 2 feet of the pond may be compacted to greater than 95% Relative Compaction at an 

estimated cost of $1.50 and/or a native clay liner may be constructed at a cost of $3.00 per square 

foot. 

9. Depending on the location of the construction, certain professional services and 

governmental fees may be involved.  It is estimated that a Grading Permit will be required in 

most areas and will cost $3,500.  Generally, this requires a Grading Plan, which will cost an 

additional $3,500, and a Topographical Survey adding approximately $2,500.  To ensure 

construction within the prescribed boundaries and to the indicated form, construction stacking 

would be necessary at an expense of $1,500. 

10. In conclusion, to construct a typical pond like the one outlined in Exhibit 1, a grower 

is likely to incur the following expenses:  (1) General Grading = $53,707.00; (2) Transfer Pipes = 

$8,000.00; (3) Discharge Pump = $6,000.00; (4) Liner (a) HDPE = $20,925.00, (b) Bentonite = 

$99,580.00; (c) Compaction = $32,472.00; (d) Native Clay = $64,944.00; (5) Permit = $3,500.00; 

(6) Engineering = $3,500.00; (7) Survey = $2,500.00; and, (8) Staking = $1,500.00. 

11. Therefore, the estimated maximum cost of the indicated tail water ponds would be 

approximately $178,287.00 and the minimum would be $99,632.00. 
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I declare under penalty of perjury under the laws of the State of California that the 

foregoing is true and correct.  Executed this ____ day of August 2012, at _________, California. 
 
 
   
 Lawrence Grice 
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.
 
D

I
S

T
A

N
C

E

T
O

 
P

R
O

P
E

R
T

Y
 
L

I
N

E

(
N

)
 
T

W
O

 
C

U
L

V
E

R
T

S
 
T

R
A

N
S

F
E

R
R

I
N

G
 
D

E
-
S

I
L

T
E

D
 
W

A
T

E
R

 
T

O
 
S

T
O

R
A

G
E

 
P

O
N

D

(
N
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1

8
"
 
S

O
L

I
D

 
H

D
P

E
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6

0
.
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L
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F
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W
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E
N

C
E
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.
 
G

R
I
C

E
,
 
P
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.
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R

.
C

.
E

.
 
6

6
8

5
7

N
O

T
 
V

A
L

I
D

 
W

I
T

H
O

U
T

 
S

T
A

M
P

 
A

N
D

 
S

I
G

N
A

T
U

R
E

R
E

V
I
S

I
O

N

 
 
D

A
T

E
S

T
-
1

D
a
t
e
 
P

l
o
t
t
e
d
:

C
A

L
I
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O
R

N
I
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A
R
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F
I
L
E

 
N
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9
9
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0
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A

u
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2

0
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2

0
1

2

T
H

E
S

E
 
P

L
A

N
S

 
A

R
E

 
F

O
R

 
T

H
E

 
C

O
N

S
T

R
U

C
T

I
O

N
 
O

F
 
A

 
D

E
-
S

I
L
T

A
T

I
O

N
 
P

O
N

D
 
A

N
D

 
A

S
T

O
R

A
G

E
 
P

O
N

D
 
F

O
R

 
T

H
E

 
C

O
L
L
E

C
T

I
O

N
 
O

F
 
A

G
R

I
C

U
L
T

U
R

A
L
 
I
R

R
I
G

A
T

I
O

N
 
R

U
N

O
F

F
.

C
O

L
L
E

C
T

E
D

 
R

U
N

O
F

F
 
W

I
L
L
 
B

E
 
D

E
T

A
I
N

E
D

 
A

N
D

 
D

I
S

P
E

R
S

E
D

 
O

N
-
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I
T

E
 
T

O
 
A

 
N

O
N

F
O

O
D

 
C

R
O

P
 
F

I
E

L
D
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A
P

P
R

O
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I
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A
T
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A

R
E

A
 
O

F
 
S

O
I
L
 
D

I
S

T
U

R
B

A
N

C
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2
5
,
9
0
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S

Q
.
 
F

T
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G
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A
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I
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G
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O
L
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M
E
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T
O

T
A

L
 
C

U
T

 
 
 
 
 
 
 
 
 
 
 
 
=

 
 
 
 
 
 
 
 
2
3
8
7
 
C

U
B

I
C

 
Y

A
R

D
S

T
O

T
A

L
 
F

I
L
L
 
 
 
 
 
 
 
 
 
 
 
 
=

 
 
 
 
 
 
 
 
 
9
3
8
 
C

U
B

I
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D
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E
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C
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S
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C

U
T
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1
4
4
9
 
C

U
B

I
C

 
Y

A
R

D
S

E
X

C
E

S
S

 
C

U
T

 
T

O
 
B

E
 
S

P
R

E
A

D
 
O

N
 
A

D
J
A

C
E

N
T

 
F

I
E

L
D

S
 
D

U
R

I
N

G
 
L
E

V
E

L
I
N

G

T
O

T
A

L
 
E

X
P

O
R

T
 
 
 
 
 
=

 
 
 
 
 
 
 
 
 
 
0
.
0
 
C

U
B

I
C

 
Y

A
R

D
S

T
O

T
A

L
 
I
M

P
O

R
T

 
 
 
 
 
 
=

 
 
 
 
 
 
 
 
 
 
0
.
0
 
C

U
B

I
C

 
Y

A
R

D
S

N
O

 
S

H
R

I
N

K
A

G
E

 
F

A
C

T
O

R
S

 
U

S
E

D

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
E

R
O

S
I
O

N
 
C

O
N

T
R

O
L

E
R

:
1
 
G

e
n
e
r
a
l
 
D

e
s
c
r
i
p
t
i
o
n
:

1
.
1
 
 
T

h
i
s
 
p
r
o
j
e
c
t
 
i
s
 
t
o
 
c
o
n
t
r
o
l
 
i
r
r
i
g
a
t
i
o
n
 
g
e
n
e
r
a
t
e
d
 
r
u
n
o
f
f
 
w

i
t
h
 
o
n
 
s
i
t
e
 
d
e
t
e
n
t
i
o
n
 
 
a
n
d
 
d
i
s
p
e
r
s
m

e
n
t
 
o
f
 
c
l
a
r
i
f
i
e
d
 
w

a
t
e
r
.
 
 
N

o
n
-
i
r
r
i
g
a
t
i
o
n

n
a
t
u
r
a
l
 
(
s
t
o
r
m

)
 
r
u
n
o
f
f
 
i
s
 
t
o
 
b
e
 
r
e
l
e
a
s
e
d
 
t
o
 
t
h
e
 
n
a
t
u
r
a
l
 
d
r
a
i
n
a
g
e
 
w

a
y
s
 
 
d
o
w

n
 
s
l
o
p
e
 
o
f
 
t
h
e
 
p
r
o
j
e
c
t
 
a
r
e
a
.
 
 
S

u
c
h
 
f
l
o
w

s
 
s
h
o
u
l
d
 
b
e
 
c
o
n
v
e
y
e
d

i
n
 
p
i
p
e
s
 
o
r
 
l
i
n
e
d
 
d
i
t
c
h
e
s
 
a
n
d
 
r
e
l
e
a
s
e
d
 
a
c
r
o
s
s
 
e
n
e
r
g
y
 
d
i
s
s
i
p
a
t
e
r
(
s
)
 
t
o
 
r
e
d
u
c
e
 
t
h
e
 
h
y
d
r
a
u
l
i
c
 
g
r
a
d
i
e
n
t
 
b
e
f
o
r
e
 
e
n
t
e
r
i
n
g
 
e
x
i
s
t
i
n
g
 
d
r
a
i
n
a
g
e

s
t
r
u
c
t
u
r
e
s
.

1
.
2
 
 
A

n
y
 
s
i
t
e
 
s
o
i
l
s
 
o
r
 
o
t
h
e
r
 
m

a
t
e
r
i
a
l
s
 
w

h
i
c
h
 
a
r
e
 
d
i
s
t
u
r
b
e
d
 
s
h
a
l
l
 
b
e
 
a
d
e
q
u
a
t
e
l
y
 
w

a
t
e
r
e
d
 
t
o
 
p
r
e
v
e
n
t
 
d
u
s
t
 
f
r
o
m

 
b
e
c
o
m

i
n
g
 
a
i
r
b
o
r
n
e
 
i
n

a
c
c
o
r
d
a
n
c
e
 
w

i
t
h
 
l
o
c
a
l
 
d
u
s
t
 
c
o
n
t
r
o
l
 
o
r
d
i
n
a
n
c
e
s
.

 
 
 
 
 
R

E
C

O
M

M
E

N
D

E
D

 
G

R
A

D
I
N

G
 
S

P
E

C
I
F

I
C

A
T

I
O

N
S

 
F

O
R

 
E

A
R

T
H

W
O

R
K

E
T

:
1
 
G

e
n
e
r
a
l
 
D

e
s
c
r
i
p
t
i
o
n
:

1
.
1
 
 
T

h
i
s
 
i
t
e
m

 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
a
l
l
 
c
l
e
a
r
i
n
g
 
a
n
d
 
g
r
u
b
b
i
n
g
;
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
l
a
n
d
 
t
o
 
b
e
 
f
i
l
l
e
d
;
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
 
f
i
l
l
 
o
f
 
t
h
e
 
l
a
n
d
;
 
s
p
r
e
a
d
i
n
g
,

c
o
m

p
a
c
t
i
o
n
 
a
n
d
 
c
o
n
t
r
o
l
 
o
f
 
t
h
e
 
f
i
l
l
;
 
a
n
d
 
a
l
l
 
s
u
b
s
i
d
i
a
r
y
 
w

o
r
k
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
o
m

p
l
e
t
e
 
t
h
e
 
g
r
a
d
e
d
 
a
r
e
a
 
t
o
 
c
o
n
f
o
r
m

 
w

i
t
h
 
t
h
e
 
l
i
n
e
s
,
 
g
r
a
d
e
s

a
n
d
 
s
l
o
p
e
s
 
a
s
 
s
h
o
w

n
 
o
n
 
t
h
e
 
a
p
p
r
o
v
e
d
 
p
l
a
n
s
.

1
.
2
 
 
T

h
e
 
C

o
n
t
r
a
c
t
o
r
 
s
h
a
l
l
 
p
r
o
v
i
d
e
 
a
l
l
 
e
q
u
i
p
m

e
n
t
 
a
n
d
 
l
a
b
o
r
 
n
e
c
e
s
s
a
r
y
 
t
o
 
c
o
m

p
l
e
t
e
 
t
h
e
 
w

o
r
k
 
a
s
 
s
p
e
c
i
f
i
e
d
 
h
e
r
e
i
n
,
 
a
s
 
s
h
o
w

n
 
o
n
 
t
h
e

a
p
p
r
o
v
e
d
 
p
l
a
n
s
 
a
s
 
s
t
a
t
e
d
 
i
n
 
t
h
e
 
p
r
o
j
e
c
t
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

1
.
3
 
 
R

e
t
a
i
n
i
n
g
 
w

a
l
l
s
 
r
e
q
u
i
r
e
 
a
 
s
e
p
a
r
a
t
e
 
b
u
i
l
d
i
n
g
 
p
e
r
m

i
t
.

E
T

:
2
 
T

e
s
t
s
:

2
.
1
 
 
T

h
e
 
s
t
a
n
d
a
r
d
 
t
e
s
t
 
u
s
e
d
 
t
o
 
d
e
f
i
n
e
 
m

a
x
i
m

u
m

 
d
e
n
s
i
t
i
e
s
 
o
f
 
a
l
l
 
c
o
m

p
a
c
t
i
o
n
 
w

o
r
k
 
s
h
a
l
l
 
b
e
 
t
h
e
 
A

.
S

.
T

.
M

.
 
D

-
1
5
5
7
,
 
M

o
i
s
t
u
r
e
 
D

e
n
s
i
t
y
 
o
f

S
o
i
l
s
,
 
u
s
i
n
g
 
a
 
1
0
-
p
o
u
n
d
 
r
a
m

 
a
n
d
 
1
8
-
i
n
c
h
 
d
r
o
p
.
 
 
A

l
l
 
d
e
n
s
i
t
i
e
s
 
s
h
a
l
l
 
b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
y
 
i
n
 
t
e
r
m

s
 
o
f
 
t
h
e
 
m

a
x
i
m

u
m

 
d
e
n
s
i
t
y

o
b
t
a
i
n
e
d
 
i
n
 
t
h
e
 
l
a
b
o
r
a
t
o
r
y
 
b
y
 
t
h
e
 
f
o
r
e
g
o
i
n
g
 
s
t
a
n
d
a
r
d
 
p
r
o
c
e
d
u
r
e
.

2
.
2
 
 
I
n
-
p
l
a
c
e
 
d
e
n
s
i
t
y
 
s
h
a
l
l
 
b
e
 
d
e
t
e
r
m

i
n
e
d
 
b
y
 
T

e
s
t
 
M

e
t
h
o
d
s
 
A

.
S

.
T

.
M

.
 
D

-
1
5
5
6
,
 
D

e
n
s
i
t
y
 
o
f
 
S

o
i
l
 
I
n
-
P

l
a
c
e
 
b
y
 
S

a
n
d
 
C

o
n
e
 
M

e
t
h
o
d
 
a
n
d

D
-
2
9
2
2
,
 
D

e
n
s
i
t
y
 
o
f
 
S

o
i
l
 
I
n
-
P

l
a
c
e
 
b
y
 
N

u
c
l
e
a
r
 
M

e
t
h
o
d
.

2
.
3
 
 
P

a
d
 
e
l
e
v
a
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 
c
e
r
t
i
f
i
e
d
 
t
o
 
0
.
1
 
f
e
e
t
,
 
p
r
i
o
r
 
t
o
 
d
i
g
g
i
n
g
 
a
n
y
 
f
o
o
t
i
n
g
s
 
o
r
 
s
c
h
e
d
u
l
i
n
g
 
a
n
y
 
i
n
s
p
e
c
t
i
o
n
s
.

E
T

:
3
 
C

l
e
a
r
i
n
g
,
 
G

r
u
b
b
i
n
g
 
a
n
d
 
P

r
e
p
a
r
i
n
g
 
A

r
e
a
s
 
T

o
 
B

e
 
E

x
c
a
v
a
t
e
d
 
O

r
 
F

i
l
l
e
d
:

3
.
1
 
 
A

l
l
 
v
e
g
e
t
a
b
l
e
 
m

a
t
t
e
r
,
 
i
r
r
e
d
u
c
i
b
l
e
 
m

a
t
e
r
i
a
l
 
g
r
e
a
t
e
r
 
t
h
a
n
 
4
 
i
n
c
h
e
s
 
a
n
d
 
o
t
h
e
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m

a
t
e
r
i
a
l
s
 
s
h
a
l
l
 
b
e
 
r
e
m

o
v
e
d
 
f
r
o
m

 
t
h
e
 
a
r
e
a
s

i
n
 
w

h
i
c
h
 
g
r
a
d
i
n
g
 
i
s
 
t
o
 
b
e
 
d
o
n
e
.
 
 
S

u
c
h
 
m

a
t
e
r
i
a
l
s
 
n
o
t
 
s
u
i
t
a
b
l
e
 
f
o
r
 
r
e
u
s
e
 
s
h
a
l
l
 
b
e
 
d
i
s
p
o
s
e
d
 
o
f
 
a
s
 
d
i
r
e
c
t
e
d
.

3
.
2
 
 
A

f
t
e
r
 
t
h
e
 
f
o
u
n
d
a
t
i
o
n
 
f
o
r
 
f
i
l
l
 
h
a
s
 
b
e
e
n
 
c
l
e
a
r
e
d
,
 
i
t
 
s
h
a
l
l
 
b
e
 
b
r
o
u
g
h
t
 
t
o
 
t
h
e
 
p
r
o
p
e
r
 
m

o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
b
y
 
a
d
d
i
n
g
 
w

a
t
e
r
 
o
r
 
a
e
r
a
t
i
n
g
 
a
n
d

c
o
m

p
a
c
t
i
n
g
 
t
o
 
a
 
r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
y
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
9
0
%

 
o
r
 
a
s
 
s
p
e
c
i
f
i
e
d
.
 
T

h
e
 
s
o
i
l
s
 
s
h
a
l
l
 
b
e
 
t
e
s
t
e
d
 
t
o
 
a
 
d
e
p
t
h
 
s
u
f
f
i
c
i
e
n
t
 
t
o
 
d
e
t
e
r
m

i
n
e

q
u
a
l
i
t
y
 
a
n
d
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
S

o
i
l
s
 
E

n
g
i
n
e
e
r
 
f
o
r
 
f
o
u
n
d
a
t
i
o
n
 
p
u
r
p
o
s
e
s
 
p
r
i
o
r
 
t
o
 
p
l
a
c
i
n
g
 
e
n
g
i
n
e
e
r
e
d
 
f
i
l
l
.

E
T

:
4
 
M

a
t
e
r
i
a
l
s
:

4
.
1
 
 
T

h
e
 
m

a
t
e
r
i
a
l
 
f
o
r
 
e
n
g
i
n
e
e
r
e
d
 
f
i
l
l
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
S

o
i
l
s
 
E

n
g
i
n
e
e
r
 
b
e
f
o
r
e
 
c
o
m

m
e
n
c
e
m

e
n
t
 
o
f
 
g
r
a
d
i
n
g
 
o
p
e
r
a
t
i
o
n
s
.
 
 
A

n
y

i
m

p
o
r
t
e
d
 
m

a
t
e
r
i
a
l
 
m

u
s
t
 
b
e
 
a
p
p
r
o
v
e
d
 
f
o
r
 
u
s
e
 
b
e
f
o
r
e
 
b
e
i
n
g
 
b
r
o
u
g
h
t
 
t
o
 
t
h
e
 
s
i
t
e
.
 
 
T

h
e
 
m

a
t
e
r
i
a
l
 
u
s
e
d
 
s
h
a
l
l
 
b
e
 
f
r
e
e
 
f
r
o
m

 
v
e
g
e
t
a
b
l
e
 
m

a
t
t
e
r

a
n
d
 
o
t
h
e
r
 
d
e
l
e
t
e
r
i
o
u
s
 
m

a
t
e
r
i
a
l
s
.

4
.
2
 
 
I
m

p
o
r
t
e
d
 
m

a
t
e
r
i
a
l
s
 
f
o
r
 
e
n
g
i
n
e
e
r
e
d
 
f
i
l
l
 
s
h
a
l
l
 
c
o
n
s
i
s
t
 
o
f
 
n
o
n
-
e
x
p
a
n
s
i
v
e
 
s
o
i
l
 
w

i
t
h
 
m

a
x
i
m

u
m

 
a
g
g
r
e
g
a
t
e
 
s
i
z
e
 
o
f
 
4
 
i
n
c
h
e
s
,
 
a
 
P

I
 
l
e
s
s
 
t
h
a
n

1
5
 
a
n
d
/
o
r
 
a
 
C

u
 
g
r
e
a
t
e
r
 
t
h
a
n
 
4
 
a
n
d
 
s
h
a
l
l
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e
 
E

n
g
i
n
e
e
r
.

E
T

:
5
 
P

l
a
c
i
n
g
,
 
S

p
r
e
a
d
i
n
g
 
a
n
d
 
C

o
m

p
a
c
t
i
n
g
 
F

i
l
l
 
M

a
t
e
r
i
a
l
:

5
.
1
 
 
T

h
e
 
s
e
l
e
c
t
e
d
 
f
i
l
l
 
m

a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
p
l
a
c
e
d
 
i
n
 
l
a
y
e
r
s
 
w

h
i
c
h
,
 
w

h
e
n
 
c
o
m

p
a
c
t
e
d
,
 
s
h
a
l
l
 
n
o
t
 
e
x
c
e
e
d
 
6
 
i
n
c
h
e
s
 
i
n
 
t
h
i
c
k
n
e
s
s
.
 
 
E

a
c
h
 
l
a
y
e
r

s
h
a
l
l
 
b
e
 
s
p
r
e
a
d
 
e
v
e
n
l
y
 
a
n
d
 
s
h
a
l
l
 
b
e
 
t
h
o
r
o
u
g
h
l
y
 
m

i
x
e
d
 
d
u
r
i
n
g
 
t
h
e
 
s
p
r
e
a
d
i
n
g
 
t
o
 
e
n
s
u
r
e
 
u
n
i
f
o
r
m

i
t
y
 
o
f
 
m

a
t
e
r
i
a
l
 
i
n
 
e
a
c
h
 
l
a
y
e
r
.
 
 
F

i
l
l
 
s
h
a
l
l
 
b
e

p
l
a
c
e
d
 
s
u
c
h
 
t
h
a
t
 
c
r
o
s
s
 
f
a
l
l
 
d
o
e
s
 
n
o
t
 
e
x
c
e
e
d
 
1
 
f
o
o
t
 
i
n
 
2
0
 
u
n
l
e
s
s
 
o
t
h
e
r
w

i
s
e
 
d
i
r
e
c
t
e
d
.

5
.
2
 
 
W

h
e
n
 
f
i
l
l
 
m

a
t
e
r
i
a
l
 
i
n
c
l
u
d
e
s
 
r
o
c
k
 
o
r
 
c
o
n
c
r
e
t
e
 
r
u
b
b
l
e
,
 
n
o
 
i
r
r
e
d
u
c
i
b
l
e
 
m

a
t
e
r
i
a
l
 
l
a
r
g
e
r
 
t
h
a
n
 
4
 
i
n
c
h
e
s
 
i
n
 
g
r
e
a
t
e
s
t
 
d
i
m

e
n
s
i
o
n
 
w

i
l
l
 
b
e

a
l
l
o
w

e
d
 
e
x
c
e
p
t
 
u
n
d
e
r
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
 
S

o
i
l
s
 
E

n
g
i
n
e
e
r
.

5
.
3
 
 
T

h
e
 
m

o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
o
f
 
t
h
e
 
f
i
l
l
 
m

a
t
e
r
i
a
l
 
s
h
a
l
l
 
b
e
 
m

a
i
n
t
a
i
n
e
d
 
i
n
 
a
 
s
u
i
t
a
b
l
e
 
r
a
n
g
e
 
t
o
 
p
e
r
m

i
t
 
e
f
f
i
c
i
e
n
t
 
c
o
m

p
a
c
t
i
o
n
.
 
 
T

h
e
 
S

o
i
l
s

E
n
g
i
n
e
e
r
 
m

a
y
 
r
e
q
u
i
r
e
 
a
d
d
i
n
g
 
m

o
i
s
t
u
r
e
,
 
a
e
r
a
t
i
n
g
,
 
o
r
 
b
l
e
n
d
i
n
g
 
o
f
 
w

e
t
 
a
n
d
 
d
r
y
 
s
o
i
l
s
.

5
.
4
 
 
E

a
c
h
 
l
a
y
e
r
 
s
h
a
l
l
 
b
e
 
c
o
m

p
a
c
t
e
d
 
t
o
 
a
 
r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
y
 
o
f
 
n
o
t
 
l
e
s
s
 
t
h
a
n
 
9
0
%

 
r
e
l
a
t
i
v
e
 
d
e
n
s
i
t
y
 
o
r
 
a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
t
h
e
 
s
o
i
l
s
 
r
e
p
o
r
t
 
a
n
d
 
o
n

t
h
e
 
a
c
c
e
p
t
e
d
 
p
l
a
n
s
.
 
C

o
m

p
a
c
t
i
o
n
 
s
h
a
l
l
 
b
e
 
c
o
n
t
i
n
u
o
u
s
 
o
v
e
r
 
t
h
e
 
e
n
t
i
r
e
 
a
r
e
a
 
o
f
 
e
a
c
h
 
l
a
y
e
r
.

5
.
5
 
 
F

i
e
l
d
 
d
e
n
s
i
t
y
 
t
e
s
t
 
s
h
a
l
l
 
b
e
 
m

a
d
e
 
b
y
 
t
h
e
 
S

o
i
l
s
 
E

n
g
i
n
e
e
r
 
o
f
 
e
a
c
h
 
c
o
m

p
a
c
t
e
d
 
l
a
y
e
r
.
 
 
A

t
 
l
e
a
s
t
 
o
n
e
 
t
e
s
t
 
s
h
a
l
l
 
b
e
 
m

a
d
e
 
f
o
r
 
e
a
c
h
 
5
0
0

c
u
b
i
c
 
y
a
r
d
s
 
o
r
 
f
r
a
c
t
i
o
n
 
t
h
e
r
e
o
f
,
 
p
l
a
c
e
d
 
w

i
t
h
 
a
 
m

i
n
i
m

u
m

 
o
f
 
t
w

o
 
t
e
s
t
s
 
p
e
r
 
l
a
y
e
r
 
i
n
 
i
s
o
l
a
t
e
d
 
a
r
e
a
s
.
 
 
W

h
e
r
e
 
a
 
s
h
e
e
p
-
f
o
o
t
 
r
o
l
l
e
r
 
i
s
 
u
s
e
d
,
 
t
h
e

s
o
i
l
 
m

a
y
 
b
e
 
d
i
s
t
u
r
b
e
d
 
t
o
 
a
 
d
e
p
t
h
 
o
f
 
s
e
v
e
r
a
l
 
i
n
c
h
e
s
.
 
D

e
n
s
i
t
y
 
t
e
s
t
s
 
s
h
a
l
l
 
b
e
 
t
a
k
e
n
 
i
n
 
c
o
m

p
a
c
t
e
d
 
m

a
t
e
r
i
a
l
s
 
b
e
l
o
w

 
t
h
e
 
d
i
s
t
u
r
b
e
d
 
s
u
r
f
a
c
e
.

W
h
e
n
 
t
h
e
s
e
 
t
e
s
t
s
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
h
e
 
d
e
n
s
i
t
y
 
o
f
 
a
n
y
 
l
a
y
e
r
 
o
f
 
f
i
l
l
 
o
r
 
p
o
r
t
i
o
n
 
t
h
e
r
e
o
f
,
 
i
s
 
b
e
l
o
w

 
t
h
e
 
r
e
q
u
i
r
e
d
 
d
e
n
s
i
t
y
,
 
t
h
a
t
 
p
a
r
t
i
c
u
l
a
r
 
l
a
y
e
r
 
o
r

p
o
r
t
i
o
n
 
s
h
a
l
l
 
b
e
 
r
e
w

o
r
k
e
d
 
u
n
t
i
l
 
t
h
e
 
r
e
q
u
i
r
e
d
 
d
e
n
s
i
t
y
 
h
a
s
 
b
e
e
n
 
o
b
t
a
i
n
e
d
.

5
.
6
 
 
A

l
l
 
e
a
r
t
h
 
m

o
v
i
n
g
 
a
n
d
 
w

o
r
k
 
o
p
e
r
a
t
i
o
n
s
 
s
h
a
l
l
 
b
e
 
c
o
n
t
r
o
l
l
e
d
 
t
o
 
p
r
e
v
e
n
t
 
w

a
t
e
r
 
f
r
o
m

 
r
u
n
n
i
n
g
 
i
n
t
o
 
e
x
c
a
v
a
t
e
d
 
a
r
e
a
s
.
 
 
A

l
l
 
s
u
c
h
 
w

a
t
e
r

s
h
a
l
l
 
b
e
 
p
r
o
m

p
t
l
y
 
r
e
m

o
v
e
d
 
a
n
d
 
t
h
e
 
s
i
t
e
 
k
e
p
t
 
d
r
y
.

5
.
7
 
 
C

u
t
 
s
t
e
e
p
e
r
 
t
h
a
n
 
o
n
e
 
h
o
r
i
z
o
n
t
a
l
 
t
o
 
o
n
e
 
v
e
r
t
i
c
a
l
 
a
n
d
 
f
i
l
l
 
s
l
o
p
e
s
 
s
t
e
e
p
e
r
 
t
h
a
n
 
t
w

o
 
h
o
r
i
z
o
n
t
a
l
 
t
o
 
o
n
e
 
v
e
r
t
i
c
a
l
 
m

u
s
t
 
b
e
 
a
p
p
r
o
v
e
d
 
b
y
 
t
h
e

s
o
i
l
s
 
e
n
g
i
n
e
e
r
.

E
T

:
6
 
S

e
a
s
o
n
a
l
 
L
i
m

i
t
s
:

6
.
1
 
 
W

h
e
n
 
t
h
e
 
w

o
r
k
 
i
s
 
i
n
t
e
r
r
u
p
t
e
d
 
b
y
 
r
a
i
n
,
 
f
i
l
l
 
o
p
e
r
a
t
i
o
n
s
 
s
h
a
l
l
 
n
o
t
 
b
e
 
r
e
s
u
m

e
d
 
u
n
t
i
l
 
f
i
e
l
d
 
t
e
s
t
s
 
b
y
 
t
h
e
 
S

o
i
l
s
 
E

n
g
i
n
e
e
r
 
i
n
d
i
c
a
t
e
 
t
h
a
t
 
t
h
e

m
o
i
s
t
u
r
e
 
c
o
n
t
e
n
t
 
a
n
d
 
d
e
n
s
i
t
y
 
o
f
 
t
h
e
 
f
i
l
l
 
i
s
 
a
s
 
p
r
e
v
i
o
u
s
l
y
 
s
p
e
c
i
f
i
e
d
 
a
n
d
 
s
o
i
l
s
 
t
o
 
b
e
 
p
l
a
c
e
d
 
a
r
e
 
i
n
 
s
u
i
t
a
b
l
e
 
c
o
n
d
i
t
i
o
n
.

E
T

:
7
 
U

n
u
s
u
a
l
 
C

o
n
d
i
t
i
o
n
s
:

7
.
1
 
 
I
n
 
t
h
e
 
e
v
e
n
t
 
t
h
a
t
 
a
n
y
 
u
n
u
s
u
a
l
 
c
o
n
d
i
t
i
o
n
s
 
a
r
e
 
e
n
c
o
u
n
t
e
r
e
d
 
d
u
r
i
n
g
 
g
r
a
d
i
n
g
 
o
p
e
r
a
t
i
o
n
s
 
w

h
i
c
h
 
a
r
e
 
n
o
t
 
c
o
v
e
r
e
d
 
b
y
 
t
h
e
 
s
o
i
l

i
n
v
e
s
t
i
g
a
t
i
o
n
 
o
r
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
 
t
h
e
 
S

o
i
l
s
 
E

n
g
i
n
e
e
r
 
s
h
a
l
l
 
b
e
 
i
m

m
e
d
i
a
t
e
l
y
 
n
o
t
i
f
i
e
d
 
s
u
c
h
 
t
h
a
t
 
a
d
d
i
t
i
o
n
a
l
 
r
e
c
o
m

m
e
n
d
a
t
i
o
n
s
 
m

a
y
 
b
e

m
a
d
e
.

E
T

:
8
 
C

o
u
n
t
y

8
.
1
 
 
A

 
c
o
p
y
 
o
f
 
a
l
l
 
c
o
m

p
a
c
t
i
o
n
 
t
e
s
t
s
 
a
n
d
 
f
i
n
a
l
 
g
r
a
d
i
n
g
 
r
e
p
o
r
t
s
 
s
h
a
l
l
 
b
e
 
s
u
b
m

i
t
t
e
d
 
t
o
 
t
h
e
 
C

o
u
n
t
y
 
p
r
i
o
r
 
t
o
 
s
c
h
e
d
u
l
i
n
g
 
a
n
y
 
i
n
s
p
e
c
t
i
o
n
s
.

8
.
2
 
 
A

l
l
 
g
r
a
d
i
n
g
 
s
h
a
l
l
 
c
o
n
f
o
r
m

 
w

i
t
h
 
t
h
e
 
M

o
n
t
e
r
e
y
 
C

o
u
n
t
y
 
G

r
a
d
i
n
g
 
O

r
d
i
n
a
n
c
e
 
#
2
5
3
5
 
e
x
c
e
p
t
 
a
s
 
n
o
t
e
d
 
o
n
 
t
h
e
s
e
 
p
l
a
n
s
.

8
.
3
 
P

e
r
m

i
t
s
 
e
x
p
i
r
e
 
1
8
0
 
d
a
y
s
 
f
r
o
m

 
i
s
s
u
a
n
c
e
 
o
r
 
l
a
s
t
 
i
n
s
p
e
c
t
i
o
n
 
d
a
t
e
,
 
w

h
i
c
h
e
v
e
r
 
i
s
 
m

o
s
t
 
r
e
c
e
n
t
.

E
R

:
2
 
M

a
t
e
r
i
a
l
s
 
S

t
o
r
a
g
e
:

2
.
1
 
 
D

u
r
i
n
g
 
c
o
n
s
t
r
u
c
t
i
o
n
,
 
n
e
v
e
r
 
s
t
o
r
e
 
c
u
t
 
a
n
d
 
f
i
l
l
 
m

a
t
e
r
i
a
l
 
w

h
e
r
e
 
i
t
 
m

a
y
 
w

a
s
h
 
i
n
t
o
 
s
t
r
e
a
m

s
 
o
r
 
d
r
a
i
n
a
g
e
 
w

a
y
s
.
 
 
S

h
o
u
l
d
 
w

e
a
t
h
e
r
 
t
h
r
e
a
t
e
n

t
h
e
 
s
t
o
r
e
d
 
m

a
t
e
r
i
a
l
s
 
i
t
 
s
h
o
u
l
d
 
b
e
 
c
o
v
e
r
e
d
 
w

i
t
h
 
p
l
a
s
t
i
c
 
o
r
 
a
p
p
r
o
p
r
i
a
t
e
 
r
e
t
e
n
t
i
o
n
 
f
a
c
i
l
i
t
i
e
s
 
p
r
o
v
i
d
e
d
 
f
o
r
 
d
e
-
s
i
l
t
a
t
i
o
n
 
o
f
 
t
h
e
 
s
t
o
r
m

 
w

a
t
e
r

p
r
i
o
r
 
t
o
 
r
e
l
e
a
s
e
.

2
.
2
 
 
K

e
e
p
 
a
l
l
 
c
u
l
v
e
r
t
s
 
a
n
d
 
d
r
a
i
n
a
g
e
 
f
a
c
i
l
i
t
i
e
s
 
f
r
e
e
 
o
f
 
s
i
l
t
 
a
n
d
 
d
e
b
r
i
s
.
 
 
K

e
e
p
 
e
m

e
r
g
e
n
c
y
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m

a
t
e
r
i
a
l
s
 
s
u
c
h
 
a
s
 
s
t
r
a
w

 
m

u
l
c
h
,

p
l
a
s
t
i
c
 
s
h
e
e
t
i
n
g
,
 
a
n
d
 
s
a
n
d
b
a
g
s
 
o
n
 
s
i
t
e
 
a
n
d
 
i
n
s
t
a
l
l
 
t
h
e
s
e
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
e
a
c
h
 
d
a
y
 
a
s
 
n
e
c
e
s
s
a
r
y
 
d
u
r
i
n
g
 
p
e
r
i
o
d
s
 
o
f
 
p
r
o
b
a
b
l
y
 
r
a
i
n
f
a
l
l
.

E
R

:
3
 
R

e
-
v
e
g
e
t
a
t
i
o
n
 
a
n
d
 
P

l
a
n
t
i
n
g
:

3
.
1
 
 
T

h
e
 
a
d
j
a
c
e
n
t
 
a
r
e
a
s
 
a
r
e
 
u
t
i
l
i
z
e
d
 
f
o
r
 
a
g
r
i
c
u
l
t
u
r
a
l
 
p
u
r
p
o
s
e
s
.
 
 
A

s
 
w

e
e
d
s
 
a
n
d
 
p
e
s
t
s
 
a
s
s
o
c
i
a
t
e
d
 
w

i
t
h
 
s
u
c
h
 
v
e
g
e
t
a
t
i
o
n
 
a
r
e
 
c
o
n
s
i
d
e
r
e
d

p
o
t
e
n
t
i
a
l
l
y
 
h
a
z
a
r
d
o
u
s
 
f
o
r
 
f
o
o
d
 
c
r
o
p
s
 
n
o
 
s
p
e
c
i
f
i
c
 
r
e
-
v
e
g
e
t
a
t
i
o
n
 
i
s
 
p
r
o
p
o
s
e
d
.

3
.
2
 
 
I
n
 
t
h
e
 
a
b
s
e
n
c
e
 
o
f
 
a
 
d
e
t
a
i
l
e
d
 
E

r
o
s
i
o
n
 
C

o
n
t
r
o
l
 
P

l
a
n
,
 
t
h
e
 
w

o
r
k
 
w

i
l
l
 
b
e
 
p
r
o
t
e
c
t
e
d
 
i
n
 
a
c
c
o
r
d
a
n
c
e
 
w

i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
o
r
d
i
n
a
n
c
e
,

r
e
g
u
l
a
t
i
o
n
 
 
a
n
d
/
o
r
 
s
t
a
n
d
a
r
d
 
p
r
a
c
t
i
c
e
 
w

h
i
c
h
 
e
v
e
r
 
p
r
o
v
i
d
e
s
 
s
a
t
i
s
f
a
c
t
o
r
y
 
e
r
o
s
i
o
n
 
p
r
o
t
e
c
t
i
o
n
.

E
R

:
4
 
C

o
u
n
t
y

4
.
1
 
A

l
l
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m

e
a
s
u
r
e
s
 
f
o
r
 
g
r
a
d
i
n
g
 
s
h
a
l
l
 
b
e
 
i
n
 
p
l
a
c
e
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
e
a
c
h
 
w

o
r
k
i
n
g
 
d
a
y
 
b
e
t
w

e
e
n
 
O

c
t
o
b
e
r
 
1
5
 
a
n
d
 
A

p
r
i
l
 
1
5
.

4
.
2
 
A

l
l
 
e
r
o
s
i
o
n
 
c
o
n
t
r
o
l
 
m

e
a
s
u
r
e
s
 
s
h
a
l
l
 
c
o
n
f
o
r
m

 
w

i
t
h
 
M

o
n
t
e
r
e
y
 
C

o
u
n
t
y
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SOMACH SIMMONS & DUNN 
A Professional Corporation 
THERESA A. DUNHAM, ESQ. (SBN 187644) 
500 Capitol Mall, Suite 1000 
Sacramento, CA 95814 
Telephone:  (916) 446-7979 
Facsimile:  (916) 446-8199 
tdunham@somachlaw.com  
 
Attorneys for Petitioners Grower-Shipper Association of 
Central California; Grower-Shipper Association of San 
Luis Obispo and Santa Barbara Counties; and Western 
Growers 
 
CALIFORNIA FARM BUREAU FEDERATION 
NANCY McDONOUGH, ESQ. (SBN 84234) 
KARI E. FISHER, ESQ. (SBN 245447) 
2300 River Plaza Drive 
Sacramento, CA 95833 
Telephone:  (916) 561-5665 
Facsimile:  (916) 561-5691 
nmcdonough@cfbf.com  
kfisher@cfbf.com   
 
Attorneys for Petitioners California Farm Bureau 
Federation; Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County Farm 
Bureau; San Mateo County Farm Bureau; Santa Barbara 
County Farm Bureau; Santa Clara County Farm Bureau; 
and Santa Cruz County Farm Bureau 

 

 
 

BEFORE THE 
 

CALIFORNIA STATE WATER RESOURCES CONTROL BOARD 
 
 
 

In the Matter of the Requests for Stay of 
Petitioners California Farm Bureau Federation; 
Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County 
Farm Bureau; San Mateo County Farm Bureau; 
Santa Barbara County Farm Bureau; Santa Clara 
County Farm Bureau; and Santa Cruz County 
Farm Bureau; Ocean Mist Farms; RC Farms; 
Grower-Shipper Association of Central 
California; Grower-Shipper Association of San 
Luis Obispo and Santa Barbara Counties; 
Western Growers; Jensen Family Farms, Inc.; 
and William Elliott. 
 

SWRCB/OCC File Nos. A-2209(b), (d) 
 
DECLARATION OF MICHAEL L. 
JOHNSON IN SUPPORT OF 
PETITIONERS CALIFORNIA FARM 
BUREAU FEDERATION, ET AL. AND 
GROWER-SHIPPER ASSOCIATION OF 
CENTRAL CALIFORNIA, ET AL.’S 
RESPONSE TO STATE WATER BOARD’S 
NOTICE OF PUBLIC HEARING ON STAY 
REQUEST 
 
SWRCB Public Hearing 
Date:   August 30, 2012 
Time:   9:30 a.m. 
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I, Michael L. Johnson, declare as follows: 

1. I am President and Managing Partner of MLJ-LLC, a water quality consulting firm 

that offers expertise in ecology and toxicology, knowledge of quality assurance, understanding 

and management of laboratory performance, research based on peer reviewed science, and 

expertise in sampling various media in a range of environments. 

2. I have a Ph.D. in Ecology from the University of Kansas and a B.A. and M.A. in 

Biology from the University of Colorado.  I have spent the last 20 years performing monitoring 

and research on water quality issues in California.  From 1992-2010, I worked at the University 

of California, Davis, beginning as a Research Scientist in the Department of Civil and 

Environmental Engineering.  I joined the Center for Watershed Sciences in the John Muir 

Institute of the Environment in 1998 and later joined the Department of Medicine and 

Epidemiology in the School of Veterinary Medicine as an Adjunct Professor.  Since 2005, I have 

provided consulting services to a variety of clients including agricultural coalitions, urban 

stewardship organizations, various agencies and public utilities.  I have expertise in developing 

and preparing surface water sampling and analysis plans, and Quality Assurance Project Plans 

(QAPPs). 

3. Through MLJ-LLC, I have served as technical program manager and technical 

lead for two agricultural coalitions in the San Joaquin Valley – the East San Joaquin Water 

Quality Coalition and the San Joaquin County and Delta Water Quality Coalition.  Both coalition 

programs involve monitoring for toxicity, pesticides, nutrients, and salts.  I regularly meet with 

Central Valley Regional Water Quality Control Board staff regarding coalition monitoring and 

data interpretation, and I am involved in technical and policy discussions on behalf of the 

coalitions with irrigation districts, the dairy industry, and agricultural industry suppliers. 

4. On March 15, 2012, the Central Coast Regional Water Quality Control Board 

(Central Coast Water Board) adopted Order No. R3-2012-0011 Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Conditional Waiver), Order 

No. R3-2012-0011-01 Monitoring and Reporting Program for Tier 1 Dischargers Enrolled 

Under the Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated 
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Lands (Tier 1 MRP), Order No. R3-2012-0011-02 Monitoring and Reporting Program for Tier 2 

Dischargers Enrolled Under the Conditional Waiver of Waste Discharge Requirements for 

Discharges from Irrigated Lands (Tier 2 MRP), and Order No. R3-2012-0011-03 Monitoring and 

Reporting Program for Tier 3 Dischargers Enrolled Under the Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Tier 3 MRP).  (True and correct 

copies of these Orders were previously attached as Exhibits A, B, C, and D, respectively, to 

Grower-Shipper Association of Central California, Grower-Shipper Association of Santa Barbara 

and San Luis Obispo Counties, and Western Growers’ Petition for Review and Statement of 

Points and Authorities in Support Thereof (April 16, 2012).)  I am familiar with the requirements 

contained in the Conditional Waiver, Tier 1 MRP, Tier 2 MRP, and Tier 3 MRP. 

5. On April 16, 2012, a declaration prepared by me was submitted to the State Water 

Resources Control Board (State Water Board) in support of the Grower-Shipper Association of 

Central California, Grower-Shipper Association of San Luis Obispo and Santa Barbara Counties, 

and Western Growers Request for Stay (April 2012 Declaration). 

6. In my April 2012 Declaration, I estimated that the cost to prepare an individual 

Sampling and Analysis Plan (SAP) and a QAPP for a Tier 3 farm/ranch that complies with the 

Tier 3 MRP, would be approximately $28,800 regardless of the size of the farm/ranch.  For each 

additional parcel, the cost was estimated to be 5% more for costs associated with mapping and 

researching additional waterbodies.  The assumptions with respect to this cost estimate are 

provided below in paragraphs 7 through 14. 

7. The cost estimates provided are based on experience gained during the 

development and implementation of seven monitoring programs across the Central Valley and 

San Francisco Bay regions from 2000 through 2012.  Associated with those monitoring programs 

was the preparation of 12 QAPPs and the updating of those plans 16 times over 12 years.  Of 

these, nine QAPPs were prepared by MLJ-LLC and three by Dr. Michael Johnson on contracts 

received through UC Davis.  Fifteen updates were performed by MLJ-LLC and one by 

Dr. Johnson through UC Davis.  
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8. A complete QAPP is prepared according to the [United States] EPA Requirements 

for Quality Assurance Project Plans (2001 , QA/R-5, htt ://waterboards.ca.aov/water issues/ 

roarams/swam /tool s .shtml# a as specified in the Tier 3 MRP. The QAPP would also conform 

to the American National Standard for quality assurance systems (ANSIIASQC E4-1994), and 

USEPA' s Guidance for Quality Assurance Project Plans (2002). 

9. The QAPP is completed using the QAPP template provided by the US EPA at 

www .epa.gov/osem/stategrants/PDFs/QAPP Template ERP .doc. 

10. The number of hours necessary to prepare the QAPP and SAP is 192. 

11. The number of hours needed to complete the QAPP and SAP is considered 

average for a monitoring program with the number of constituents identified in Tables SA and 5B 

of the Tier 3 MRP. 

12. All work can be done at the consultant ' s office and no site visit is necessary. 

13. The labor cost per hour is $150. 

14. The cost for each element is as follows: 

Element 

Develop four elements specified in MRP 

SOP incorporation and lab communication 

SRWQ-SAMP 

Sampling and Analysis Plan 

GIS Mapping 

Total Cost 

Hour Estimate Total Cost 

40 

64 

64 

24 

$6,000 

$9,600 

$9,600 

$3,600 

28,800 

I declare under penalty of perjury under the laws of the State of California that the 

foregoing is true and correct. Executed this ~~:1:t QJ:::nia 

Michael L. Johnson 

JOHNSON DECL. TN SUPPORT OF PETITIONERS' RESPONSE TO NOTICE OF PUBLIC HEARING ON STAY REQUESTS -4-
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I, Kay Mercer, declare as follows: 

1. I am the owner of KMI, a consulting firm that delivers services to assist and advise 

the agricultural community with management and production improvements to protect water and 

natural resources within the geographic boundaries of the Central Coast Regional Water Quality 

Control Board (Central Coast Water Board). In that capacity, I work with individual growers, 

landowners, trade associations, and corporations to identify water quality issues and relevant 

regulations, and try to address both.    

2. I have a B.S in Agronomy with a specialty in Range Management, and a M.S. in 

Agronomy with a specialty in Weed Science. I received a robust education in crop production, 

botany, ecology and animal production. I have been involved with production agriculture for 

22 years; eight (8) years of that time I spent working on agricultural water quality issues. 

Additionally, I have worked for an environmental laboratory and an environmental groundwater 

remediation firm for 3 years. In addition to technical expertise, I have strong working knowledge 

of California cropping patterns, pesticide use patterns and applications, grower and consultant 

training requirements, private industry decision-making processes, and industry interconnections 

throughout the Central Coast. I also have experience in working with growers to assist them in 

estimating potential costs with respect to implementing provisions in the Conditional Waiver.  

3. On March 15, 2012, the Central Coast Water Board adopted Order No. R3-2012-

0011 Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated Lands 

(Conditional Waiver), Order No. R3-2012-0011-01 Monitoring and Reporting Program for 

Tier 1 Dischargers Enrolled Under the Conditional Waiver of Waste Discharge Requirements for 

Discharges from Irrigated Lands (Tier 1 MRP), Order No. R3-2012-0011-02 Monitoring and 

Reporting Program for Tier 2 Dischargers Enrolled Under the Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Tier 2 MRP), and Order No. R3-

2012-0011-03 Monitoring and Reporting Program for Tier 3 Dischargers Enrolled Under the 

Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated Lands 

(Tier 3 MRP).  (True and correct copies of these Orders were previously attached as Exhibits A, 

B, C, and D, respectively, to Grower-Shipper Association of Central California, Grower-Shipper 
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Association of Santa Barbara and San Luis Obispo Counties, and Western Growers’ Petition for 

Review and Statement of Points and Authorities in Support Thereof (April 16, 2012).)  I am 

familiar with the requirements contained in the Conditional Waiver, Tier 1 MRP, Tier 2 MRP, 

and Tier 3 MRP. 

4. On August 2, 2012, the State Water Resources Control Board (State Water Board) 

issued a Notice of Public Hearing on Stay Requests.  In the Notice of Public Hearing on Stay 

Requests, the State Water Board has asked that parties provide cost estimates, and the underlying 

assumptions for those cost estimates, for specific actions identified by the State Water Board.  

The actions identified by the State Water Board include the following:  installation of back flow 

prevention devices; maintenance of containment structures; maintenance of riparian vegetative 

cover and of riparian areas; practice effectiveness and compliance reporting; groundwater 

monitoring; annual compliance form reporting; determination of nitrate loading risk factors 

determination of total nitrogen applied; photo monitoring; and, individual surface water discharge 

monitoring and reporting. 

5. In paragraphs 6 through 28, I have identified difficulties associated with estimating 

costs for some of the requirements specified in the State Water Board’s hearing notice, and have 

provided other estimated costs based on my conversations with various vendors.  

6. Installation of back flow prevention devices: I have reviewed county ordinances in 

Monterey and San Luis Obispo Counties and find it difficult to determine precise requirements 

for back flow prevention related to fertigation. County ordinances default to state regulations. 

However, no state regulation exists for fertigation. I have consulted existing guidelines as well as 

the California Department of Pesticide Regulation chemigation regulations and find it difficult to 

advise my clients with respect to precisely what they are required to install in order to be 

compliant with the Conditional Waiver.  This uncertainty makes it difficult to ascertain costs 

associated with the Conditional Waiver.  

7. Maintenance of containment structures: I discussed several compliance options 

such as de minimus irrigation water run-off, fertilizer reductions and nitrate treatment with my 

clients relative to this provision. One of my clients concluded that while the first two options are 
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his ultimate goal, the only way he could comply with this provision [to prevent percolation], in 

the short term, is to line his ponds. This client has 20 containment structures.  The estimated 

square footage of these ponds is 370,786 square feet. This was calculated using the area of the 

pond to the high water mark with a Google Map measuring tool. This is a conservative estimate 

as it does not take the depth and slope of the containment structures into account.  Using this 

square footage and cost estimates provided by Lawrence Grice in his declaration, the possible 

range of costs to line this client’s containment structures is  $259,550.20 to $1,705,615.60.  

8. Annual compliance form reporting: The Central Coast Water Board has not yet 

provided the electronic format for Annual Compliance Form reporting and this makes it difficult 

to estimate grower costs.  Growers, particularly Tier 3 growers, will need to modify previous data 

collection and reporting systems and processes in order to capture data to comply with October 1, 

2012 and October 1, 2013 Annual Compliance Form reporting requirements. Challenges and 

costs associated with data management systems necessary to facilitate this provision are discussed 

below.   

9. Determination of nitrate loading risk factors, determination of total nitrogen 

applied: Growers, particularly Tier 3 growers, will need to modify previous data collection and 

reporting systems and processes in order to capture data to comply with October 1, 2012 and 

October 1, 2013 Nitrate Loading Risk factor calculations and determination of total nitrogen 

applied. Challenges and costs associated with data management systems necessary to facilitate 

this provision are discussed below.   

10. Data management will be essential for both Tier 2 and Tier 3 growers who have 

calculated a High Nitrate Loading Risk.  Growers must start collecting, collating and processing 

information now in order to meet 2012 and 2013 reporting requirements as well as  future 

reporting requirements such as Nitrogen Crop Uptake Values,  Irrigation Nutrient Management 

Plan (INMP), and Nitrogen Balance Ratios. Decisions that growers make today about how they 

collect data will have long-term impacts on their capabilities to provide accurate and meaningful 

information throughout the term of the Conditional Waiver.  Based on my discussions with 

growers, it is my professional opinion that certain database-related issues need to be decided 
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within the next two weeks in order for Tier 2 and Tier 3 growers to calculate the Nitrate Loading 

Risk, and to determine nitrogen use on a per acre per farm/ranch basis by October 1, 2012.  

Further, Tier 3 growers need to make major decisions about how to incorporate data from 

individual farm/ranch surface water monitoring into their database for problem solving purposes. 

It is assumed that data reporting and incorporation will be a component of their Quality 

Assurance Project Plans (QAPPs). Therefore, decisions regarding data collection and processing 

must be made in the first quarter of 2013 in order to write a complete QAPP. Costs will be 

associated with these decisions. Options and potential costs are discussed below.  

11. Lack of specificity with respect to the reporting time period makes it difficult to 

properly collect data.  By October 1 of every year, growers are required to make specified reports. 

However, the October 1 reporting deadline bifurcates the vegetable crop year. Growers are unsure 

whether they are required to report on a calendar basis, or for the previous full crop year, or the 

partial crop year for the year being reported. Without specificity, there is a probability that 

“rework” will result and increase grower costs for data collection and reporting.  

12. It is important that there is specificity about what information growers are required 

to report in order to be able to design a database that collects, collates and processes the 

information efficiently and accurately. Ongoing clarifications or revisions to reporting 

requirements can mean expensive rework of data collection systems and information.  For 

example, currently, there is uncertainty with respect to how total annual applied nitrogen should 

be reported. Should it be reported as: (1) nitrogen applied per acre/year/farm, (2) nitrogen applied 

per crop type (i.e., commodity)/acre/year/farm, or (3) nitrogen applied per crop (i.e., first or 

second crop)/acre/year/farm? In the Conditional Waiver, Finding 70, Tier 2, and Tier 3 growers 

with a High Nitrate Loading Risk are required to record and report total nitrogen applied in the 

Annual Compliance Form. In the Tier 2 MRP, Part 2.C.5, growers with a High Nitrate Loading 

Risk must report total nitrogen applied per crop per acre per year. But, in the Tier 3 MRP, 

Part 3.A.1, Tier 3 dischargers with farms/ranches that have a High Nitrate Loading Risk are 

directed to report the total nitrogen applied per acre to each farm/ranch or nitrate loading risk. 

With respect to the use of the term “crop”, it is unclear whether this is a reference for crop type 
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(i.e., commodity such as lettuce, broccoli) or crop timing (i.e., first or second crop). It is 

important that reporting units be clearly specified in order to design the proper data collection 

system.  

13. Many farming operations grow in various geographies. Growing areas are 

composed of farm/ranches. Those farm/ranches are broken into blocks that are further divided 

into individual plantings. It is customary for vegetable production cost accounting to be on a per- 

planting basis rather than a farm/ranch or block basis.  This means that a grower must make 

decisions now about how to merge information collected on a per planting basis in order to report 

on a per acre, per farm/ranch basis in the Annual Compliance Form, calculate Nitrate Loading 

Risk, and determine annual nitrogen use.  

14. To provide information in the Annual Compliance Form, calculate Nitrate Loading 

Risk and determine annual nitrogen use, the Conditional Waiver requires growers to identify 

nitrogen levels in soil, and in irrigation water for each specific crop and/or planting.  This is not a 

simple determination in the Central Coast. 

15. Central Coast agriculture is diverse. Some fresh fruit and vegetable growing 

operations have as many as thirty(30) different crops. I am aware of a single farm/ranch that 

grows as many as twelve (12) different crops. This complicates calculating Nitrate Loading Risk, 

Nitrogen Uptake Values, Nitrogen Balance Ratios, and creating and determining the effectiveness 

management practices as well as an INMP.  

16. Soil types on the Central Coast are highly diverse as compared to many other parts 

of the United States. For example, I am aware of one grower who has as many as twenty-eight 

(28) soil types on his entire operations, and twelve (12) different soil types on one farm/ranch.  

Soil diversity will dilute the meaningfulness of Nitrate Loading Risk factors and Nitrogen 

Balance Ratios that do not take soil type into consideration, and will complicate the creation and 

determination of effectiveness of management practices and an INMP. 

17. Many growers have plumbed their irrigation systems so that irrigation water from 

multiple wells may be moved throughout a growing area or farm/ranch in order to maximize 

water use flexibility. This is primarily safeguards a crop in the event that a single well is unable to 
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function. Consequently, many growers do not have a dedicated well or wells for each farm/ranch, 

and furthermore, they often blend well water from multiple wells. Therefore, irrigation water 

concentrations are not constant from day-to-day or crop-to-crop. It is currently unclear how to 

calculate the Nitrate Loading Risk or create a Nitrogen Balance Ratio when there is an implicit 

assumption that a well or wells are dedicated to a farm(s).  Decisions need to be made today about 

how to deal with these complications in order to report meaningful data and to reduce expensive 

rework.  

18. Fertilizer applications may be custom-applied, self-applied or fertigated (i.e., 

applied through the drip system). The significance of this is that sales, inventory, and application 

data must be captured from multiple vendors, from in-house fertilizer application crews and from 

irrigation personnel and this must be funneled into a data collection and processing system in 

order to report Annual Nitrate Use and to create and determine the effectiveness of the INMP.  

19. Some vegetable plantings utilize as many as three (3) irrigation techniques at 

different times through the life of a crop. The Nitrate Loading Risk calculation defaults to the 

irrigation system perceived to present the greatest threat to groundwater quality. However, this 

default process inaccurately characterizes actual groundwater loading for purposes of determining 

the effectiveness of the INMP. This seemingly minor disconnect could influence today’s data 

collection so that future calculations of actual nitrogen groundwater loading may not be feasible 

or may inaccurately overestimate actual loading rates.  

20. There are endless number of combinations of nutrient budgets and nitrogen 

balance ratios when one considers the factors discussed above.  For example, I recently calculated 

the number of possible nutrient budget permutations for four (4) Tier 3 ranches.  I considered the 

number of plantings, different soil types, number of irrigation wells and the average number of 

fertilizer and irrigation applications across plantings.  There was a range of 11,340 to 350,784 

possible combinations of nutrient- and irrigation-related factors across the four (4) Tier 3 

farms/ranches that would need to be considered in order to calculate and provide information 

specified in the Conditional Waiver.  
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21. Tree, vine or field crop operations are able to plan their fertilizer application and 

irrigations on a weekly or daily basis, whereas, fertilizer and irrigation plans for annual fresh fruit 

and vegetable growing operations shift multiple times a day to adjust for marketplace demands, 

weather, labor and other contingencies. According to database management vendors that I have 

talked with, perennial or field crop database platforms may be too rigid for the dynamics of 

vegetable production.  

22. In an effort to try and assist my clients, I have had the opportunity to interview 

three (3) database software vendors on behalf of grower clients to discuss the viability and 

availability of data collection and management systems (i.e., databases). I also interviewed three 

(3) agronomists and the University of California Cooperative Extension to determine what tools 

they were developing and how or if these tools could be integrated into commercially available 

systems.  

23. Traditionally, nutrient and irrigation issues have been addressed by specialists such 

as soil scientists dealing with fertility, and engineers or technicians dealing with irrigation. Many 

agronomic consultants have developed digital information systems (usually spreadsheet driven 

tools) to collect soil and water samples in order to make fertility recommendations. It is difficult 

to say what percent of agronomists include irrigation management information at this time; 

however, it may be the exception rather than the rule. At present, most agronomists assume their 

spreadsheet tools will integrate with commercially available database systems. 

24. The UCCE has developed an Irrigation and Nutrient Management data 

management tool called CropManage for lettuce.  This system takes UC technical information 

and creates simple algorithms that are combined with field specific information to provide 

decision-making recommendations to growers. This tool has been designed to allow acquisition 

of  irrigation application information, weather data, evapotranspiration data, and nutrient 

sampling data on a real-time basis to facilitate rapid decision-making. UCCE is currently working 

on similar CropManage tools for Cole crops, hi-density leafy greens, caneberries, and 

strawberries. CropManage is free.  The system can be easily imported into other data 
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management systems or integrated with moisture monitoring systems such as Climate minder or 

PureSense.  

25. One San Joaquin Valley Consulting firm specializing in Dairy Nutrient 

Management approached me in 2011 about expanding their agronomic services to the Central 

Coast. I recently spoke to this firm about their current expansion plans. This firm is developing 

agronomic data collection systems. They have evaluated the Central Coast production systems 

and have determined that data collection challenges related to vegetable production systems 

exceed their capacity in the near and mid-term. Consequently, they are electing not to offer their 

services on the Central Coast until some time in the future when they have a database that is 

capable of dealing with production complexities. This vendor made a rough estimate of the range 

of costs associated with their current nutrient tracking system of $6-20.00/acre.  

26.  One commercial vendor presented their database services to two grower clients 

with whom I am working. One grower was a medium-sized broccoli grower and the other was a 

large, highly-diversified, cool-season vegetable grower.  The rough estimate for providing the 

broccoli grower with data tracking system was about $6,000. This would include a nutrient and 

pesticide data collection system, creation of a few templates and limited technical support 

services. A database system to manage irrigation, nutrients and pesticides that would integrate 

with weather stations, moisture sensing systems, fertilizer applications, nutrient sampling data, 

input costing information, and inventory would cost about $10,000.  The estimate is between $10-

25.00 per acre for a medium sized, single cropped growing operation.  The estimate for providing 

a database management system for a large, diversified operation was quoted between $50,000 - 

$125,000. Unfortunately, in this case, economies of scale do not apply. The larger and more 

complicated the operation, the more expensive the system is likely to be on a per acre basis. Both 

growers, regardless of size, are discussing whether to purchase and integrate these systems in 

phases, as the total price of the database is a potential obstacle.  Please note that these estimates 

do not include the staff and infrastructure costs associated with modification of in-house 

accounting systems and/or current data collection processes to allow integration with the new 

database nor do the estimates include in-house staff and labor costs. It is likely that new 
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employees or contract labor will need to be added or existing staff may need to be cross-trained in 

order to capture and manage these data.  This database system, regardless of cost, should be able 

to integrate with weather station data, moisture monitoring systems and accounting systems. This 

vendor is creating a field map driven system that would provide a geospatial component that is 

highly attractive to growers. 

27. A fertilizer and pesticide vendor has created a database management system that 

appears to be closer to dealing with these complexities simply because this vendor is very familiar 

with vegetable and strawberry production and operational constraints.  They made a presentation 

to a larger, highly diversified grower with whom I am working.  This vendor is creating a field 

map driven system that would provide a geospatial component that is highly attractive to growers. 

One interesting question we are currently exploring is whether historical sales and application 

data may be included to create a nutrient and pesticide use baseline against which the grower can 

measure improvement. It appears, at present, historical data must be hand-entered, at considerable 

cost. At this time, this vendor does not have pricing information.  

28. Finally, there is a one consulting company that has developed its own database 

system. The estimate for integrating nutrient and irrigation data to meet Tier 3 reporting criteria 

for a 500-acre vegetable grower is $68,000.00.   

29. It is important to note, based on my conversations with vendors, it appears that 

most database system designers view field input from hand-held devices as a positive attribute.  

However, because of the current field labor shortages and below-average Internet technology 

capabilities of current field labor, it is imperative that database systems minimize the amount of 

input time from the field. This increases the costs for in-house data entry personnel.  

I declare under penalty of perjury under the laws of the State of California that the 

foregoing is true and correct.  Executed this 25th day of August 2012, at Paso Robles, California. 
 
  
 

 
 
  

 Kay Mercer 
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A Professional Corporation 
THERESA A. DUNHAM, ESQ. (SBN 187644) 
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Facsimile:  (916) 446-8199 
tdunham@somachlaw.com  
 
Attorneys for Petitioners Grower-Shipper Association of 
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KARI E. FISHER, ESQ. (SBN 245447) 
2300 River Plaza Drive 
Sacramento, CA 95833 
Telephone:  (916) 561-5665 
Facsimile:  (916) 561-5691 
nmcdonough@cfbf.com  
kfisher@cfbf.com   
 
Attorneys for Petitioners California Farm Bureau 
Federation; Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County Farm 
Bureau; San Mateo County Farm Bureau; Santa Barbara 
County Farm Bureau; Santa Clara County Farm Bureau; 
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Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County 
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Luis Obispo and Santa Barbara Counties; 
Western Growers; Jensen Family Farms, Inc.; 
and William Elliott. 
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Date:   August 30, 2012 
Time:   9:30 a.m. 
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I, Marc Los Huertos, Ph.D., declare as follows: 

1. I am an associate professor of Environmental Science and Policy at California 

State University, Monterey Bay. Beginning with my graduate work at San Francisco State 

University in 1989, I have been working to understand and improve water quality in the state 

through an assortment of publicly funded research projects throughout the state. Most of my work 

has concentrated on testing various management practices to improve water quality in the Central 

Coast Region, with a particular interest in nitrogen biogeochemistry and management. I received 

my Ph.D. from University of California, Santa Cruz testing the role of native grasses to remove 

nitrate in a perched groundwater table. More recently, I have been testing various types of 

wetlands to remove nitrate from agricultural runoff and what their impact might be on greenhouse 

gas emissions and the potential to use managed aquifer recharge to improve water supplies. 

Through my research grants, I have become an important source of scientific information for the 

growers and resource agencies and train students to work in the region. 

2. On March 15, 2012, the Central Coast Regional Water Quality Control Board 

(Central Coast Water Board) adopted Order No. R3-2012-0011 Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Conditional Waiver), Order 

No. R3-2012-0011-01 Monitoring and Reporting Program for Tier 1 Dischargers Enrolled 

Under the Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated 

Lands (Tier 1 MRP), Order No. R3-2012-0011-02 Monitoring and Reporting Program for Tier 2 

Dischargers Enrolled Under the Conditional Waiver of Waste Discharge Requirements for 

Discharges from Irrigated Lands (Tier 2 MRP), and Order No. R3-2012-0011-03 Monitoring and 

Reporting Program for Tier 3 Dischargers Enrolled Under the Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Tier 3 MRP).  (True and correct 

copies of these Orders were previously attached as Exhibits A, B, C, and D, respectively, to 

Grower-Shipper Association of Central California, Grower-Shipper Association of Santa Barbara 

and San Luis Obispo Counties, and Western Growers’ Petition for Review and Statement of 

Points and Authorities in Support Thereof (April 16, 2012).)  I am familiar with the requirements 

contained in the Conditional Waiver, Tier 1 MRP, Tier 2 MRP, and Tier 3 MRP. 
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3. Provision 44(g) of the Conditional Waiver requires growers, by October 1, 2012, 

to develop or update a farm water quality management plan (Farm Plan) that includes a 

description and results of methods used to verify practice effectiveness and compliance with the 

Conditional Waiver (e.g., water quality sampling, discharge characterization, reductions in 

pollutant loading). 

4. It is my professional opinion that the Farm Plan is one of the most important 

documents that growers use to document what management practices have been implemented to 

improve water quality.  Over the last 20 years, I have worked with individual growers and 

technical service providers in assisting growers to properly identify and implement management 

practices to improve water quality so that such practices could be properly documented in their 

Farm Plan.  It is my professional opinion that the Farm Plans required under Resolution 

No. R3-2004-0117 (2004 Conditional Waiver) require personal and professional resources 

beyond the capacity in the Central Coast Region.  

5. Provision 44(g) is a new provision and requirement for the Farm Plan that was not 

part of 2004 Conditional Waiver. 

6. The Conditional Waiver does not define or explain what it means with respect to 

an individual grower’s requirement to verify practice effectiveness and compliance with the 

Conditional Waiver.  Based on my professional experience, the ability to verify practice 

effectiveness is a labor intensive and analytical lab intensive endeavor.  In paragraphs 7 through 9 

below, I outline the general scope of what this requirement means from the perspective of a water 

quality specialist such as myself.  

7. Verifying the effectiveness of a practice means that one must be able to measure 

with enough accuracy and precision the potential pollutant load before and after the 

implementation of a practice.  To effectively accomplish this, each practice would need to include 

a carefully designed sampling regime.  Developing a sampling program to verify practices often 

requires a relatively sophisticated experimental design in order to detect water quality changes, 

which may not even be possible within the terms of the order.  In many cases, water quality 

associated with nonpoint sources of pollution is highly variable.  The sources of variation include 
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management activities, weather patterns, and ecological context (seasonality, land use, etc.).  To 

verify practice, these sources of variability must be captured within the experimental design – or 

the results will be too variable (noisy) to interpret and make any conclusions.  Thus, to verify a 

practice, the experimental design will also rely on a statistical analysis to interpret the data. 

8. In general, an effective sampling design to capture sources of variation include 

replicated independent experimental units to be sampled.  In laymen’s terms, this means that each 

practice and a control (a section of the farm that does not have a practice installed) must be 

replicated several times.  If a practice is implemented on a whole farm, there is no straightforward 

method to determine the effectiveness, because there is no control to use as a baseline.  Although 

one might be tempted to compare practices across years (before and after a practice has been 

implemented), this violates assumptions in conventional statistics approaches even if there were 

replicates.  

9. Thus, to accurately verify practice effectiveness, each grower would need to 

develop and implement a study design, and then conduct the statistical analysis of the results, 

which requires at minimum: graduate level statistics courses; and college course work with 

respect to field research methods focused on water quality.  Typically, a qualified person to 

conduct such studies would be an individual with a Masters of Science degree, or more. 

10. In the Central Coast Region, I am aware of few technical service providers that 

have the educational background and/or expertise in developing and implementing practice 

effectiveness studies.  It is unlikely that existing resources in the Central Coast Region are 

available to assist growers in developing Farm Plans that include practice effectiveness 

verification.  

11. Preparation of an experimental design to verify practice effectiveness typically 

takes an estimated 6 hours, depending on the professional expertise of the individual preparing 

the design.   

12. To verify practice effectiveness, growers might need to sample runoff water on a 

weekly basis, which might require 8 hours per event with 2 people.  Further, laboratory analysis 
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costs would vary based on the constituent or constituents being analyzed, but could cost an 

estimated $50-200+ per sample for each event. 

13. For example, in 2010, I conducted a practice effectiveness study of vegetative 

treatment systems on three farms that cost over $100,000/year, where we found their 

effectiveness significantly lower than what is reported in the literature for reasons that we do not 

completely understand, thus requires more funding to evaluate these practices for the Central 

Coast. 

14. As a practical matter, individual growers may implement one or more management 

practices that are designed to protect water quality.  To verify the effectiveness of each practice, a 

separate evaluation for each practice would likely be necessary.  To do this effectively, practices 

need to be implemented independent of each other (e.g., a multiway ANOVA (Analysis of 

Variance) design, or each practice needs to be implemented on different parts of the farm).  In my 

work in the region, it takes cooperative growers substantial time and effort to change their 

operations to allow for these independent evaluations of a single management practice.  Based on 

my experience, I believe that it would be nearly impossible to coordinate evaluations of multi-

practices on a farm without substantially disrupting the farming activities.  

15. Once the experimental design and sampling regime has been developed, the 

collection and chemical analysis of irrigation return flow must occur.  Costs for sample collection 

and laboratory analysis may vary depending on the constituent or constituents of concern.  Costs 

may also vary depending on the level of training and expertise required for the personnel 

collecting samples.  For example, the evaluation of nutrients and pesticides require different 

collection procedures, handling, and analysis.  Although personnel can be trained for each of 

these, the time and energy to learn these procedures may be significant.  Based on my experience, 

collecting and analyzing these data require dedicated staff or professional consultants, and 

certified laboratories.  

16. My research to date has largely been limited to evaluating practice effectiveness 

for nutrients from public funding sources and includes training students, thus costs may be lower 

than in private industry.  Water quality sampling for nutrients is less expensive than water quality 
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sampling for other constituents such as toxicity and pesticides.  Thus, my cost estimates in 

paragraph 17 associated with studies for nutrients are conservative.  

17. Practice effectiveness studies may be multi-year projects because the performance 

varies dramatically between years.  We generally sample weekly or twice a month, with 

additional sampling during storm events, depending on the practice to be evaluated.  With 

4 replicates, at 2 treatment locations (1 with and 1 without a practice), and 48 (26 samples/year 

x 2 treatments x 4 replicates) sampling dates, this would generate 208 samples.  Based on the 

costs in my laboratory, which is probably low relative to commercial labs, the samples might 

require filtering ($5/sample) and then the analysis ($5 for pH, $5 for electrical conductivity, $30 

for nutrients), for a rough estimate of $9,360.  To be considered reliable, additional costs for 

quality control and quality assurance might cost another $1,000.  The sample collection and 

transport to the lab might require 4 hours per event and at $15/hour this would cost $17,280.  The 

analysis and reporting might be another $2,000 for an estimated $28,640 per year per practice.  In 

general, to verify load reductions, discharge would also need to be measured, which would 

increase the event costs with another 4 hours of labor.  In addition, if pesticides are being 

evaluated, then the costs will go up substantially.  

18. Provision 72 of the Conditional Waiver, and Part 5 of the Tier 3 MRP collectively 

require growers with Tier 3 farms/ranches to conduct individual surface water discharge 

monitoring, and report individual surface water discharge monitoring results.  (Conditional 

Waiver, p. 29; Tier 3 MRP, pp. 14-17.)  The Tier 3 MRP requires that individual growers submit 

an individual surface water sampling and analysis plan and a Quality Assurance Project Plan by 

March 15, 2013.  Individual surface water discharge monitoring is to include monitoring of 

irrigation runoff, tailwater discharges, discharges from tile drains, discharges from tailwater 

ponds, discharges from other surface water containment features, and stormwater discharges. 

19. The stated purpose of the individual surface water discharge monitoring is to 

“a) evaluate the quality of individual waste discharges, including concentration and load of waste 

(in kilograms per day) for appropriate parameters, b) evaluate effects of waste discharge on water 
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quality and beneficial uses, and c) evaluate progress towards compliance with water quality 

improvement milestones in the Order.”  (Tier 3 MRP, p. 15.) 

20. Based on my professional experience, individual surface water discharge 

monitoring will not meet the stated purpose of the Tier 3 MRP.  

21. To evaluate the quality of waste discharge, the sampling regime must be adequate 

to capture the sources of variation that determine water quality.  The Tier 3 MPR requires two or 

four sampling events per year (depending on the size of the farm and so-called conventional 

parameters).  With this number of samples, the data will not be able to evaluate the water quality 

because the variation due to timing is not adequately represented.  The sampling does not provide 

the data required to evaluate the effects on water quality or beneficial uses, except as a snapshot 

that is out of temporal context.  In addition, to evaluate progress through time, growers must 

evaluate water quality using the same crops and variety from year-to-year with similar 

management technologies (irrigation types) and weather patterns for a decade or more to 

determine if they are making progress towards compliance relative to other sources of variation.  

In the context of some farming practices, where multiple crops are grown per year that vary based 

on market demand, weather, soil type, etc, I would be hard pressed to come up with a sampling 

design to capture these highly responsive and innovative farm operations. 

22. The surface water discharge monitoring requirements are unlikely to meet the 

intended purpose of (1) demonstrating practice effectiveness, (2) characterizing discharge water 

quality, (3) prioritizing enforcement action, or (4) determining if there are trends, because of these 

goals require a sophisticated, well-designed monitoring program tailored to each farm that would 

resources that might exceed the farm profit margins. 

23. Although not stated in the MRP, there is a belief that individual surface water 

discharge monitoring will provide public accountability because the data will be reported to the 

Central Coast Water Board.  On the contrary, because the subset of growers submitting data has 

been determined arbitrarily (tiering based on size, proximity to impaired water bodies, etc), the 

data do not provide public accountability but provide the public with meaningless, unscientific 

data that cannot be used for any valid regulatory purpose. 
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I declare under penalty of perjury under the laws of the State of California that the 

foregoing is true and correct.  Executed this 26th day of August 2012, at Seaside, California. 
 
        
   
 Marc Los Huertos, Ph.D. 
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SOMACH SIMMONS & DUNN 
A Professional Corporation 
THERESA A. DUNHAM, ESQ. (SBN 187644) 
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Sacramento, CA 95833 
Telephone:  (916) 561-5665 
Facsimile:  (916) 561-5691 
nmcdonough@cfbf.com  
kfisher@cfbf.com   
 
Attorneys for Petitioners California Farm Bureau 
Federation; Monterey County Farm Bureau; San Benito 
County Farm Bureau; San Luis Obispo County Farm 
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I, Lowell Zelinski, declare as follows: 

1. I am the owner of Precision Ag Consulting, which provides agronomic and 

nutrient management consulting services to agriculture in the Central Coast Region and in the San 

Joaquin Valley.  I have over 30 years of experience in the field of agricultural and soil sciences. 

2. I have a Ph.D. in Soil Science with an emphasis in soil plant water relations from 

the University of California at Davis.  Previously, I worked as a UC Extension Farm Advisor, and 

was the national agronomist for a large worldwide corporation. 

3. I am familiar with Order No. R3-2012-0011 Conditional Waiver of Waste 

Discharge Requirements for Discharges from Irrigated Lands (Conditional Waiver), and Order 

Nos. R3-2012-0011-02 Monitoring and Reporting Program for Tier 2 Dischargers Enrolled 

Under the Conditional Waiver of Waste Discharge Requirements for Discharges from Irrigated 

Lands (Tier 2 MRP), and R3-2012-0011-03 Monitoring and Reporting Program for Tier 3 

Dischargers Enrolled Under the Conditional Waiver of Waste Discharge Requirements for 

Discharges from Irrigated Lands (Tier 3 MRP).  (True and correct copies of these Orders were 

previously attached as Exhibits A, C, and D, respectively, to Grower-Shipper Association of 

Central California, Grower-Shipper Association of Santa Barbara and San Luis Obispo Counties, 

and Western Growers’ Petition for Review and Statement of Points and Authorities in Support 

Thereof (April 16, 2012).)  I am familiar with the requirements contained in the Conditional 

Waiver, Tier 2 MRP, and Tier 3 MRP. 

Backflow Prevention Devices 

4. I understand that the Conditional Waiver requires growers to install and maintain 

approved backflow prevention devices, and provide proof of proper backflow prevention devices 

by October 1, 2012.  (Conditional Waiver, pp. 19-20; Tier 2 MRP, p. 13; Tier 3 MRP, p. 13.) 

5. The Conditional Waiver broadens the scope of regulations regarding Backflow 

Prevention Devices (BPD) to not only include a requirement for chemigation (the injection of 

pesticides into an irrigation system), but also to include fertigation (the injection of fertilizers into 

an irrigation system). 
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6. For most farmers, chemigation is relatively infrequent, as there are not many 

pesticides that are formulated to allow injection into an irrigation system.  This, however, is not 

true for fertigation, where almost any liquid fertilizer can be injected into an irrigation system.  

Prior to October 1, 2012, many well locations  did not require BPD on wells used for fertigation.  

Consequently there will be a large number of wells that will have to be retrofitted. 

7. The precise requirements for a fertigation BPD are not known, and a recent update 

by the Central Coast Water Board was not helpful in clarifying the requirement: 
 
In the case of fertigation, local agencies may have specific requirements. In the 
absence of local requirements, the type of backflow prevention device necessary is 
dependent on the well construction, irrigation system, and the type of hazards and 
uses. (See Central Coast Water Board, August 13, 2012, document titled, 
Agricultural Regulatory Program Resources For Growers Backflow Prevention 
Devices, attached hereto as Exhibit 1.) 

 

8. There are dozens of potential combinations of irrigation system equipment that 

could be construed as complete, or components of, BPD.  If the fertigation requirements were the 

same as the chemigation requirements, there would at least be some clarity but currently a farmer 

does not know if the fertigation requirements will be less, the same, or more than the chemigation 

requirements. 

9. The fertigation requirement may be as simple as a single check valve ($20 to $500 

depending on size), to as complex as a chemigation valve with electrical interties between 

chemical pump and irrigation pump, with additional backflow or air valves and low pressure 

drains on the chemical supply side ($100 to $1,000s, depending on size).  The installation of these 

more sophisticated units is typically beyond the technical ability of most farmers, and therefore 

they would need to contract with a well company for installation. 

10. Finally, components of BPD fit inline, usually between the well outlet and a 

filtration station.  Many well systems do not have adequate space to easily insert a BPD in the 

pipe, and, there, the design of a “horseshoe” to increase this distance and/or the rotation of the 

well discharge may be required.  For larger pipes, which are frequently steel, this would require 

cutting and welding various flanges and elbows at the pump site.  These skills are beyond the 

ability of many farmers and again they would need to contract with a well company for this work. 
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Nitrate (NO3) and Irrigation Management Components 

11. Fertilizer and irrigation management are two of the most complex farm 

management inputs that farmers can control.  They are complex in part because they interact with 

other inputs and are closely tied to the yield and quality of the final product. 

12. Fertilizer use and irrigation management are also closely tied to both profitability 

and being good stewards of the environment.  To add to the complexity, both under-applications 

and over-applications of fertilizer and water can reduce the yields and quality of the farm 

products and thus affect profitability.  Farmers constantly face the questions of when and how 

much when it comes to irrigation and, in addition, the question of what type also comes into play 

when considering nutrients.  

13. Finally – salinity management is tied to nutrient and irrigation management.  All 

irrigated agriculture must deal with salt accumulation in the root zone of the crops they grow as it 

is an inevitable consequence of applying irrigation water.  There are salts in the water that are left 

behind after plants absorb water for transpiration.  The only effective way of coping with the 

increase in salinity is through the application of excess water to leach the salts from the root zone.  

The science of this is well known, and formulas exist to determine the necessary “leaching 

fraction” that must be applied to maintain a non-yield limiting level of salinity in the soil. 

Determination of Nitrate Hazard Index: 

14. There are two proposed methods for determining NO3 leaching hazard, with 

neither being my preferred or recommended choice.  The first question that arises is which 

method a farmer should adopt.   

Method 1 - table 4 in tier 2 and 3 requirements: 

15. This method of determining the nitrate loading risk factor has many issues that 

affect its ability to predict nitrate-loading risk.  Most importantly, there is no soil component in 

this method.  Soil type can pay a major role in determining the ultimate fate of applied nitrogen, 

as it influences leaching potential as well as runoff and denitrification.  The method does not 

consider management of the irrigation system, just their use.  Many ranches have more than one 

source of irrigation water, which may or may not have different levels of nitrate.  If this condition 
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exists, a ranch could be in the high range when using one source and in the low range when using 

another. 

16. There is no consideration as to the form of nitrogen applied and/or time of year for 

application.  Ammonium and/or slow release forms of N applied are not as susceptible to leaching 

as NO3 forms.  Although there is a conversion to NO3 from either of the two previous forms, this 

conversion is a biological process that is very dependent on soil temperature. 

Method 2 – University of California Division of Agriculture and Natural Resources 

(UCANR) NO3 Hazard Index:  

17. The addition of a soils component is beneficial, but in actual use, the selection of 

soil type by simply selecting a soil series from the drop down list does not capture the reality of 

the field situation.  The Conditional Waiver recognizes this, stating that variability in soils occurs 

in fields, but the Conditional Waiver does not say how to deal with the variability. 

18. Soils series and Natural Resource Conservation Service (NRCS) mapping are too 

generalized to make the determination of risk in actual field situations.  If you read a description 

of a soil-mapping unit, it specifically states that there are “inclusions” of other soils within the 

mapping unit.  The Conditional Waiver does not indicate if a grower is required to precisely 

determine the “actual” soil series in his/her field. 

19. The crop component is also based on hypothetical considerations and not actually 

based on field studies.  It is primarily concerned with the potential for the crop to remove some 

fraction of applied nitrogen, but states that there are no formulas or equations used.  There is good 

reason for this, because the information on N removal by most crops (especially vegetables in 

region 3) has not been studied.  The determination of crop risk appears to be the opinion of the 

authors of the index. 

20. The irrigation component is also highly simplistic, and thus does not take into 

consideration distribution uniformity, potential winter rainfall as a source of water, or the fact that 

more than one method is frequently employed in the production of crops. 
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 Annual Compliance Form 

21. The Conditional Waiver requires Tiers 2 and Tier 3 growers to submit an Annual 

Compliance Form.  As part of the Annual Compliance Form, Tier 2 and Tier 3 growers that have 

farms/ranches with High Nitrate Loading Risk are required to report total nitrogen applied per 

acre to each farm/ranch or nitrate loading risk unit, including, but not limited to, organic and 

inorganic fertilizers, slow release products, compost, compost teas, manure, extracts, nitrogen 

present in the soil, and nitrate in irrigation water.  Further, the irrigation and nutrient management 

plan requirement for Tier 3 growers requires record keeping of the total nitrogen applied per crop, 

per acre to each farm/ranch or nitrate loading risk unit (…) including, but not limited to, organic 

and inorganic fertilizers, slow release products, compost, compost teas, manure, extracts, nitrogen 

present in the soil, and nitrate in irrigation water.  For the Annual Compliance Form, reporting of 

these requirements is not required until October 1, 2014; however, it is my belief that growers 

will need to start documenting this information in 2013 in order to submit the information to 

comply with the October 1, 2014 deadline.  It does not appear that the Conditional Waiver 

anticipates the complexity of collecting such data, or the volume of data that this requirement will 

generate. 

22. For example, a moderately size vegetable grower in the Salinas Valley may plant 

the same acre numerous times per year with numerous different crops.  Within a block or field, 

there may be more than one crop planted and/or the crops may be managed in such a way that 

irrigation and nitrogen management varies, just within the one field.  The Conditional Waiver 

seems to require that all of the practices be recorded and reported to the Central Coast Water 

Board. 

23. As an example, one farmer with whom I consult farms about 8,000 acres of 

vegetables in the Salinas Valley. Each acre is planted an average of 2.5 times each year, leading 

to about 20,000 crop-acres per year.  On each of those acres, 3 to 4 fertilizer applications are 

made in addition to cover crop additions and potential compost additions.  If there are 5 potential 

additions of materials, which may contain nitrogen (not including irrigation water), there would 

be 100,000 events that need to be calculated to comply with the Conditional Waiver.  
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